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PREFACE. 



Sbing myBelf a working boilermakw I may be 
credited witli a knowledge of the needs of boiler- 
maken witti respect to operationB of drawing, 
t«mplating, and calculating. Foremen boiler- 
makers are not eapposed to impart inatractiou in 
these operations to any but those apprentices 
under them in whom they may take an interest. . 
At the same time, the educated foreman has a right 
to expect the journeyman to have sufficient know- 
ledge of his work. I have experienced the want 
of a book such as I flatter myself is formed by 
these collected notes. They contain many things 
equally simple and necessary to a boilermaker, 
and which every boilermaker should know, in 
order that he may go about his work in a sys- 
t«matic and botdness-like manner, and not by 
guesswork and makeshift. 

I could not find any one book (within the 
reach of my wages to purchase] sufficiently 
comprehensive and practical to be at once 
usefiil to the apprentice as well as to the 
journeyman, and devoted simply to the craft 
of the boilermaker, without the use of those 
mathematical terms which usually perplex and 
turn away from the study of such works many who 
would otherwise learn. I have therefore, herein. 
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arranged for publication what was once a private 
note-book of rules for my own use, I know tbat 
the generality of men cannot answer all questions, 
even in relation to tbeir own trade, just on the spur 
of the moment. Hence the necessity of a com- 
pact work of tbis sort, wbicb the boilenuaker can 
carry in bis pocket, and in wbicb be can find 
directions and tables for all the templating and 
calculation required in tbe course of bis work. 

In conclusion, I bave to express my grateful 
acknowledgments to Mr. D. Kinnear Clark, wbose 
reputation and writings are known to tbe whole 
engineering world, for bis kindness in revising 
my manuscript and suggesting improvements 
thereto. 

John Courtney. 



NOTE BY THE EDITOR. 

/ have had pleasure in revising and editing Mr. 
Courtnei/a notes, here follomng. They bear the 
impress 0/ good practice and experience; and, simple 
aiid unpretending as theg are, they wilt come home to 
the understandings of thoughtful workmen. The 
problems, which have been selected mth judgment, and 
the rules, which are expressed with simplicity, unll be 
directly useful to the practical boilermaker, and will 
supply just what he requires for calculating his 
quantities, constructing his diagrams, and shaping his 
templates. At the same time, he mil be enabled, when 
called wpon to do so, to proportion the rivet-joints and 
also to settle the dimensions of boilers, according to the 
pressure at which they are to work, and the power 
that is to be required of them. 

D. K. Clakk. 
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THE BOILERMAKEE'S 

ASSISTANT. 

CHAPTER I. 
PEFIKITI0N8 AND USEFUL NUMBERS. 

Arithmetical Sigks used in this Book. 

+ PIue, or more, the sign of addition, as 2+2=4. 

— Minus, or lesa.thesign of subtraction, as 4— 2=2. 

X signifies multiplied into or by, as 8x3=9. 

~ signifies divided by, as 10+5=3. 

= signifies equality, or equal to, as 4+4=8. 

: :: :, the sign of proportion, as 2;4::3:6; 
wbicb reads thus : as 3 is to 4 so is 3 to G. 

^, the sign of the square root, as v'49=7; 
that is 7 is the square root of 49, or 7 is the num^ 
her which, if multiplied by itself, produces 49. 

7' means the square of 7, or that 7 is to be squared 
or multiplied by itseK, The square of any 
number is the product of the number multiplied 
by itself. 

7* means the cube of 7, or that 7 is to be multi- 
plied by 7, and again by 7. The cube of any 
number is the product of that number mul- 
tiplied by itself, and again by itself. 
/ » 
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'4 the boilermakers assistant. 

Square Measure and Cubic Measure. 

144 BC[uare inches = 1 square foot. 
6 square feet =: 1 square yard. 
1,728 cubic inches = 1 cubic foot. 
27 cubic feet = 1 cubic yard. 

DEnNinoNS or Terms which are Employed in 

THE FOLLOWINQ EULES. 

^ A Point has a position without 

magnitude, as at c. Fig. 1. 

fa E ■) A Line has length without 

Fi8».i«ias. breadth, as de, Fig. 2. 
p p ^ Right Line is the shortest dis- 

tance between any two points, p p, 



Fig. 8. Fig. J 



m*.*. 
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A Superficies has length and breadth 
only. Fig. 4. 

A Solid baa length, breadth, and 
thickness. Fig. 5. 

An Angle is the opening of two 
lines having different directions, 
lig.5, and is either Eight, Acute, or 

Obtuse. 
A Bight Angle is made by a line being 
drawn perpendicular to another, as in 
" Fig. 6. 

Ad Acute Angle is less than a Bight 
Angle. Fig. 7. 



.....C.K.glc 



OEOHETRICAL DEFINITIONS. 3 

An Obtuae Angle is greater than a \ 

Eight Angle. Fig. 8. \ 

rig 3. 

A Triangle is a figure bounded by three straight 
lines. Figs. 9, 10, 11. 

An Equilateral Triangle is a Triangle A 
of which the three sides are equal to each / \ 
other. Fig. 9. ^-~;- 



An Isosceles Triangle has two of its 
sides equal. Fig. 10. 

Jig. 10. 



A Scalene Triangle has all its sides 
unequal. Fig. 11. 



A Right-angled Triangle has one 
Angle. Fig. 12. 



Right K 

rig. la- 

n 



A Square is a 4-sided figure having 
all its sides equal, and all its angles 
Eight Angles. Fig. 13. 

A Rectangle is a fuur'sided figure, 
haying its angles Eight Angles, and of 
which the length exceeds its breadth. 
Fig. 14. ' ...g.",*."' 
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and ita Chord, 
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AxL Axo ia any part of the 
cinomference of a Circle, as 
A c B, Fig. 15. 

A Chord is a right line join- 
's ing the extremities of an Arc, 

A B, Fig. 15. 

A Segment of a Circle is 
any part bounded by sn Arc 




the Segment A c B, Fig. 15. 
A Diameter is a straight line passing through 
the centre of a Circle, and bounded by the cir- 
cumference at both ends, as a h. Fig. 15. 

A Semicircle ia half a Circle, as g c h, Fig. 15. 
The Circumference of a Circle is the outside 
boundary line described on the centre with a 
length equal to the radius. 

A Quadrant is a Quarter Circle, as o o t, 
Fig 15. 

A Tangent is a Eight Line 
that touches a Circle without 
cutting it, as E F, Fig. 15. 

Concentric Circles are Circles 
having the same centre, and 
the Bpaoe included between 
their circumferences is called a 
Ring. Fig. 16. 

Useful Ndmbers im Calculation. 
Lbs. Pounds X *009 = Hundredweights. 

Do. X -00045 =Toa8. 

Diameterofcirclex 3*1416 =Circnmfereiioe. 
Circumference x '3183 =Diameter. 




nB.ie. 
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USEFUL NUMBERS. .5 


Cubic inches 


X 


■003607=GallonB 


Cubic feet 


X 


6-232 


=Galloii!. 


Cylindrical in 


. X 


■002832=GalIoii.. 


Cylindrical feet x 


4-895 


= Gallons. 


DiameterofeircleX 


-88622 


=Side of eqaalsq; 


Side of a sqware x 


I-I28 


=Diam. of circle 








of equal area. 


Square of the 
diameter . 


}x 


•7854 


=Area of circle. 


Radius of circle x 


6-2831 


= Circumference. 


Cubic inches 


^ 


277-274 


= Gallons. 


Cyliudricsl in 


1. ^ 


35303 


= Gallons. 


Cubioft.ofwaterX 


35-9 


=Tons. 


Gallons of water X 


10 


=Pounds weight. 


Decimals i 


3K IkcHES 


AND Feet. 


PHrtsoE 




Decimnls 


DecimaLi 


an inch. 




of an inuh. 


of a foot. 


-,k 


= 


-0625 


-00521. 


i 


= 


-1-25 


-01041. 


A 


= 


-1875 


-01562. 


i 


= 


-25 


-02083. 


ft 


= 


-3125 


-02604. 


* 


= 


-375 


■03125. 


-iV 


= 


-4375 


-03646. 


i 


— 


-5 


•04166. 


A 


= 


-5625 


-04687. 


i 


= 


-625 


-05208. 


H 


= 


-6875 


-06729. 


* 


= 


-75 


•06250. 


« 


= 


-8125 


-06771. 


i 


= 


-875 


-07292. 


ti 


— 


-9375 


-07812. 


1 


= 


1-00 


•08333. 
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CHAI'TEB II. 
MENSUEATION. 

To find the circumference of a circle when the 
diatneier is jtce«.-^MuUiply the diameter by 
3'1416; the product is the circumference. 

A common method of calculating the circum- 
ference is to multiply the diameter by 3, and 
add ^ of the diameter to the product. The sum 
IB the circumference, very nearly. Or, what 
amounts to the same thing, multiply the diameter 
by 22, and divide the product by 7. 

Another method of finding the circumfer- 
ence is to multiply the diameter by 3, and add 
■fjf inch to the product for every foot-length 
in the product. The reason for adding -^ inch 
for each foot of the product, is, that it is the same 
in effect as the addition of -f of the diameter. As 
the product is equal to three times the diameter, 
the addition to be made per foot of product should 
be only a third of the addition per foot of dia- 
meter ; that is, instead of f of the diameter, the 
addition is J of f , or ^ of the product, which is 
at the rate of -^ inch per foot of the product. 

To find the diameter of a circle when t/ie circtim- 
ference w given. — Multiply the length of the 



MENSURATION. 7 

circumference by the decimal -SISS ; the prodnct 
is the diameter. 

Or, divide the circumference by 3'1416; the 
quotient ia the diameter, 

Or, multiply the circumference by 7, and 
divide the product by 22 ; the quotient 18 the 
diametor, very nearly. 

To Jjiid the ayea of a circk. — Square the dia- 
meter — that is to say, multiply the diameter by 
itself, say, in inches — and multiply the product 
by the decimal 7854. The product ia the area of 
the circle in square inches. 

To Jiiui the length of an arc ^ 

of a circle. — From 8 times the 
chord, AD, Fig. 17, of half the J 
arc ADE, subtract I he chord of 
the whole arc, A e, and divide 
the remainder by 3. The 
quotient is the length of the * 

arc, nearly. 

To ftiid the diameter when the chord ^PU^ 

of an arc and the rersed sine are A/——i — \c 

!jii-en. — Divide the square of half the [ j ] 
chord by the versed sine, and to the \ i / 
product add the versed sine. The ^"^-ir""^ 
euro is the diameter. Kg. la 

Note. — The versed sine is the height of the arc. 

To find the area of a segment of 
a ring. — Multiply half the sum of / ^ — n^ \ 
the bounding arcs by their distance *[""? — V'T 
apart; the product is the area. 
Thus, let the arc A X D be' 90 
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8 THE BOILEBKASEB S ASSISTANT. 

inches long, and the arc b c 40 inches long, and the 
distance A sores 18 inches long; then 90"+40" 
= 130 ; and 130 -i- 2 = 65; and 65 X 18" = 1170 
square inches, the area. 

To Jind the area of a aegnient of a circle. — To | 
of the product of the chord a b and versed sine 
c 1) of the segment, add the cube of the versed 
g sine divided by twice the chord ; 

and the sum is the area, nearly. 
gThns— 

*■ Given the chord a b as 

20 inches, and the versed sine 
3 inches ; required the area. 20 X 3 = 60 ; and 
60 X 2 -J- 3 = 40, Then 3 inches cubed = 3 X 
3 X 3 = 9 X 3 = 27; and 27 h-(30 x 2) = -675 ; 
and -673 + 40 = 40-675 = area nearly. 

When the segment is greater than a semicircle, 
find the area of the remaining segment and deduct 
it from the area of the whole circle, the remainder 
is the area of the segment. 

To find t/ie area of a sector of a circle. — Multiply 
half the length of the arc by the radius of the 
circle. The product is the area of the sector. See 
Kg. 17. 

To find the circumference of an ellipse. — Add the 

js_^ two diameters together ; divide 

y^ [ ^ the sum by 2, and multiply the 

^(-^— j .-~^a quotient by 3-1416. Or, multiply 

the sum of the two diameters by 

*^'"- 1-5708. The product, in either 

process, is the circumference nearly. Thus — What 

is the circumference of on ellipse of vhicb the 



-C.K.gk 



MENSURATION. if 

diameters are 10 and li? 14 + 10 = 24 ; and 
24 X 1-5708 = 37-6992 : or, 10 + 14 = 24 ; and 
24 ^ 2 = 12; and 12 X 3-1416 = 37-6992 = 
the circumference of the ellipse. 

To fittd the area of an ellipse. — Multiply the 
two diameters together, and multiply the product 
by -7854. The final product is the area. 

To find the area of a square. — Multiply the 
length of one side by itself, or square the side. 
The product is the area. For example, a square 
has each side 13 inches long ; what is the area P 
12 X 12 = 144 square inches is the area of the 
square. 

To find the area of a rectangle. — Multiply the 
length by the breadth ; the product is the area. 
For example, a rectangular plate is 24 inches 
long and 12 inches wide; what is the area? 
24 X 12 = 288 square inches. 

To find the cubic content of a rectangular or 
cubical body. — Multiply the length by the breadth, 
and multiply the product by the 
depth. The last product is the 
cubic content. For example, a am 
box or a cistern is 5 feet long, 
2^ feet wide, and 3 feet deep; 
what is the cubic content ? 5 feet 
multiplied by 2^ feet makes an area of 12^ sqnare 
feet ; and 12^ multiplied by 3 is equal to 37^ 
cubic feet. 

To find the cubic content of a square-ended cylin- 
der, — Find the area of one end by the rule for 
the uea of a circle, and moltiply the area by the 
b3 
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length. The product is the cabio content of the 
Of Under. 




Note. — Tke dimensions are to be taken all in 
inches or all in feet. The square measure and 
the cubic measure, correspondLngly, viU be in 
inches or in feet. 

Example. — A cylinder is 22 inches in diameter 
and 36 iuches in length ; what is tlie cnbic 
content f 

22 inchM. -7854 



3U16 
62833 

3HI6 




I368-4B09S cubic inched, aolid conteat 

To Jind the area of a 
triangle. — Multiply the 
length of the base A B by 
the perpendicular height 
c D, and divide the pro- 
duct I^ 2. The quotient 
is the areaof the triangle. 
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MENSURATION. 11 

When the triangle is equilateral, or equal- 
sided, the area may he calculated by squaring the 
side, dividing the square by 4, and multiplying 
by 1-733. 

To find the cubic content of a sphere. — Multiply 
^e cube of the diameter by the decimal '5236 ; 
the product is the cubic content. For example, 
let the diameter be 12 inches. The cube of 12, 
or 12 X 12 X 12 = 1728, and 1728 X '5236 = 
004"8 cubic inches. 

To find the content of a segment of a sp/iere. — 
Square the radius, or half diameter, of the baae, 
and multiply the square by 3. To the product 
add the square of the height of the segment, and 
multiply the sum "by the height and by the 
decimal 5236. The product is the content of the 



To find the content of a fnistum of a cone. — ■ 
Square the diameter of each end, and multiply 
one diameter by the other ; add together the two 
squares and the product, and multiply the sum 
by the height of the frustum and by ■2618. The 
final product is the content. 

To find the content of a frustum of a square 
pyramid. — Add together the areas of the two 
ends and the product of the lengths of side of the 
ends ; multiply the sum of the height, and divide 
the product by 3. 
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DIAMBTEB8 AND CIECUMFEBENCES OF CTRCLE8. 



Diam. 


Circnm. 


Biam. 


Circum'. 


\^. 


CircDm. 


iDelM. 


Inehu 


Incbes. 


iDcbn. 


iDdHB. 


IndiM. 


1 


>» 


*i 


m 


•1 


2e8-A 


1* 


3J 


«1 


ISJ 


n 


27A 


IJ 


Si 


fi 


HI -A 


H 


2-i-A 


1} 


<i 


SJ 


l». 


n 


27i 


n 


<U4 


Si 


161 


B 


2»J 


H 


5A 


if 


I6i 


H 


28! 


It 


aji'. 


»! 


171 


»t 


2»A 


H 


H 


» 


17! 


•5 


201-A 


2 


'i 


H 


i«A 


•1 


20!-,', 


n 


•* 


H 


m-A 


9| 


m-* 


» 


7 


6 


i«iA 


»i 


301 


!» 


IfA 


61 


IKi-li. 


•i 


31A 


n 


n 


»J 


I«l 


10 


311 


n 


n 


«i 


!0A 


lOj 


311-A 


n 


»i 


6» 


!»| 


loj 


32i-A 


n 


9 


t! 


loj-v. 


l«l 


321-A 


3 


•1 


«t 


!H-A 


101 


321-A 


3» 


»i-A 


«i 


21i 


10| 


331-A 


aj 


loj-ft 


7 


22 


101 


33j 


H 


loJ-A 


H 


22i 


Mi 


31J 


H 


1] 


7J 


221 


11 


311-A 


H 


Hi 


71 


2Ji 


■1} 


31i-A 


H 


"! 


7! 


23J.A 


11( 


35J-A 


H 


12J j 


71 


!3i-A 


llj 


3-lJA 


4 


121-lV 


Ji 


24J-A 


111 


36A 


<t 


Ili-A 


7i 


248-A 


III 


3.1 


<i 


13iA 


8 


2.J 


llj 


31i 


1) 


nj 


»t 


251 


111 


371.A 


•!» 


■<i 


»i 


26i 


12 


37!.A 


'1 


iij 


8J 


261-A 


12* 


38A 
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CIRCLES. 13 

DIAMETERS AND CIRCUMFERENCES OF CIE0LE8. 



Diam. 


Circom. 


DUm. 


Ciicum. 


Diam. 


Ciroum. 


Iiiehe*. 


Incbn. 


iDcbn. 


IncbH. 


li»h». 


lBd». 


IIJ 


3»f-A 


U 


60J 


1»} 


62 


m 


38}^ 


1«* 


m 


Hi 


821-A 


121 


3»1 


161 


51A 


20 


62}-A 


1!| 


3»J 


l«! 


fiiH"* 


26J 


631-A 


12J 


iOiV 


Hi 


Sll-A 


20} 


631.A 


m 


<»I-A 


l«S 


52i-A 


26) 


61 


13 


lOt-A 


"» 


62J-A 


201 


61} 


IS* 


'1*-A 


■«i 


S3 


20J 


61} 


ui 


)«■* 


17 


63( 


20} 


65|t1, 


"i 


12 


17i 


53} 


!0i 


65i-A 


IJJ 


«l 


"i 


51i-A 


21 


661^>, 


!>» 


<2}-,V 


17? 


54i-A 


21i 


66}-A 


IJJ 


<3,i-A 


171 


64i-A 


21} 


66} 


Hi 


43H'. 


17S 


55rt 


21f 


«7i 


u 


<3i-,V 


17} 


56} 


211 


671 


»l 


MJ-A 


17i 


6«i 


21i 


071 


m 


«J 


18 


56i 


21} 


68i-A 


1*2 


15J 


18i 


56J-A 


21i 


esh". 


i<i 


MJ-A 


l»i 


67i-A 


22 


60A 


i«i 


ishV 


1»» 


671-A 


22} 


601 


U} 


MH'. 


18i 


68A 


22} 


69i 


Hi 


*63-,'* 


18S 


J8J 


22| 


70} 


15 


"A 


IJJ 


681 


221 


70! 


151 


"J 


18} 


69} 


22J 


71A 


15i 


«i 


1» 


6«|-A 


22} 


7ii-A 


■5f 


"i 


1«1 


60A 


22| 


71i-A 


IJi 


<8i-A 


IHJ 


toWi 


23 


72} 


15} 


«A 


HI 


••}-A 


23} 


72} 


IJJ 


«»J-A 


l»i 


81} 


23} 


73'. 


15i 


Mi-A 


114 


«1J 


!3i 


73} 
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14 THE Boilermaker's assistakt. 

DIAMETEE8 AMD CIECUMFEEENCES OP CIBCLEa. 



DiRin. 


CiKum, 


Diajn. 


CSwum. 


Diam. 


Cta^. 


lDdi«. 


luchn. 


IDCIWI. 


IndKB. 


iDChci. 


InchM. 


2aj 


73i-A 


27i 


ssj-A 


31 


•71 


281 


HW. 


"« 


86 


311 


971-A 


m 


7<i-fi 


271 


801 


311 


981-A 


ni 


75 


271 


86| 


311 


98i-A 


a 


I«f 


27i 


■71 


311 


00 


!4J 


75t 


"J 


871-A 


»1| 


99} 


!<1 


'«* 


28 


87J.A 


311 


»9|-A 


24| 


!«1-A 


28J 


8P1tV 


311 


lOOA 


'<» 


-«i-A 


28J 


88J- 


32 


lool 


21| 


77Hr 


2B( 


8»1 


321 


1001 • 


J4( 


77i 


281 


891 


321 


1911-A 


!<l 


!«i 


28| 


8«i 


32| 


iol)-A 


26 


7») 


281 


ool-A 


321 


102A 


25J 


7H-/, 


28} 


901-A 


321 


1021 


2SJ 


7«1-A 


29 


91A 


32} 


102} 


!5| 


79J 


2»1 


Slg-A 


321 


103^A 


25J 


80* 


2»1 


911 


33 


1931-A 


2^1 


«0J 


2»| 


921 


331 


I04A 


25J 


«ol 


29! 


92} 


331 


1041 


25| 


81J 


29f 


«3,V 


331 


104J 


26 


8li-A 


29J 


9SJ-A 


331 


196J.A 


26t 


82* 


291 


93t-A 


33| 


105H, 


26i 


82i-ft 


30 


8»1 


331 


106 


28} 


•2J-A 


30J 


»« 


33} 


106} 


2«J 


esi 


sot 


98 


3i 


1001-A 


!«J 


83) 


30| 


951 


34} 


107)i', 


26J 


8* 


30} 


95I-A 


341 


107} 


28J 


WJ-* 


30J 


961.A 


34} 


108 


27 


««!■* 


80} 


961-A 


341 


1081 


m 


MJ-A 


30i 


97 


3<» 


I08i-A 
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(IBCLES. 15 

DIAJIBTER8 AND CIHCUMFEHENCES OF CIRCUS. 



Diam, 


Ciicum. 


Diam. 


Circiun. 


Diam. 


Ciroum. 


tnohu. 


inoiMs. 


Iodi«>. 


IWMMS. 


Ischm 


bidm. 


"I 


1691- A 


381 


121 


42} 


1321-4 


SIJ 


169i , 


38t 


1211 


421 


ISSiV 


35 


lie 


3Si 


191} 


421 


1331 


s.il 


1161-A 


381 


1221 


421 


1331 


3.i} 


IIOJ-A 


39 


1221 


<n 


1341-4 


33J 


iiiA 


391 


1221 


421 


134*^1, 


m 


1111 


39} 


12H-A 


43 


1364 


S.!i 


111} 


39| 


123>-A 


431 


135} 


3Si 


mwi 


3»1 


1211 


43} 


1351 


>»i 


luIhA 


39S 


1211 


431 


1361-4 


38 


USA 


39} 


1241 


43} 


1361-,', 


361 


1131 


39J 


H61-A 


431 


1374 


361 


1131 


46 


USS-A, 


43} 


137H, 


361 


IHi-A 


«} 


126,V 


431 


1371-4 


361 


IHH. 


Ml 


1261-4 


44 


1381-,V 


36i 


lUA 


"1 


126i-4 


"1 


1381-4 


368 


115f-A 


• 61 


1271-A 


441 


139 


361 


lli|-A 


»es 


1971 


44i 


139! 


37 


1161-A 


(6} 


128 


441 


189}-A 


m 


1161n'. 


101 


1281 


44| 


1401-4 


37J 


117 


41 


1283-A 


44} 


140K, 


37> 


1171 


41J 


1291-4 


441 


141 


371 


117K. 


41} 


1291 


45 


1411 


371 


1181-A 


41f 


130 


451 


141}-,', 


37i 


1181-ft 


41} 


1361 


451 


1421-4 


371 


119 . 


41! 


136i-4 


46| 


142S-4 


38 


nn 


•IJ 


1311-4 


«i 


142H, 


!'l 


119H. 


411 


13H-1V 


45S 


1431-4 


381 


1!61-,V 


42 


1311 


46} 


1431-4 


381 


1!01^, 


4!1 


1321-4 


45S 


1444 
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16 THE Boilermaker's assistant. 

DIAMETERS AND CIECUMFERENCES OF CIRCLES. 



Diam. 


Circnm. 


Diam. 


Ciicum. 


Diam. 


CiiCTun. 


btOm. 


mdiM. 


liidi«& 


Inctau. 


Utbu. 


iDChU. 


46 


uti 


49i 


1681-A 


63} 


168A 


Ki 


144} 


491 


16tS-A 


68! 


168! 


Ml 


"SJ-ft 


80 


1S7A 


63J 


1681 


4»1 


14SJ-A 


801 


1671 


53} 


189} 


46J 


146* 


SOI 


1671 


64 


1691 


<•» 


146J 


80J 


1581-t', 


64} 


170 


"i 


146J 


60i 


168S-ft 


611 


170f 


46J 


147J-A 


60! 


169A 


64| 


I70i-A 


47 


"H-h 


60J 


16BI-* 


5.1 


1711-A 


m 


148* 


SOf 


Isoi-A 


641 


171}-;. 


m 


14Sf* 


81 


1801-A 


51) 


172 


47! 


148i-,', 


SI! 


160i-A 


64} 


172} 


47J 


149J-A 


611 


161 


65 


1721-A 


47! 


140H, 


61f 


16H 


66} 


173H, 


478 


150 


6U 


isiiA 


66} 


1731-A 


47J 


l««i 


sii 


162H, 


66| 


174 


48 


169J-A 


61i 


162J.A 


66} 


1741 


481 


1514-* 


61} 


163 


66! 


174} 


48i 


isil-i'< 


62 


1631 


66} 


175} 


481 


1£2 


621 


163J 


56} 


175} 


48J 


1S2J 


821 


164J 


56 


176} 


'H 


1S2HV 


821 


161} 


56} 


1761-A 


48J 


15»*-lV 


6!i 


1641 


661 


176}-,>, 


481 


liaj-A 


62J 


165W. 


66) 


177} 


49 


IMl 


62i 


1681-A 


66} 


177} 


4»J 


1541-* 


521 


1S6A 


56J 


177} 


'Si 


1S4»-A 


63 


1661 


561 


1781 


49j 


ISfr,, 


6!1 


1661 


66} 


173i-V, 


4.J 


18iJ 


8S1 


1671-ft 


67 


17»1 


4»( 


1S5J 


5Jf 


167J-A 


67} 


179} 
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CIBCLES. 17 

DIAMETERS AND CIRCUMFERENCES OF CIRCLES. 



Diam. 


Ciwom. 


Diam. 


Circiim. 


Hi... 


Circtun. 


Inclxti. 


Indus. 


Iacl». 


iDdH. 


InchM. 


iDdH. 


sn 


1791 


61 


l»ll 


64} 


203, 


571 


180} 


611 


192 


04} 


208}.,', 


»7J 


180S 


611 


192f 


65 


204fA 


471 


181 


si| 


192^A 


661 


2041-^ 


Hi 


181S 


611 


1931^1, 


65} 


206 1 


'U 


181i-,'.- 


Oil 


itH-ft 


661 


205} 


68 


1821^', 


61} 


194 


o«i 


205}t^, 


581 


1821-A 


61} 


1941 


661 


lOH-A 


581 


183 


62 


H4I-* 


65} 


2001,^, 


5B| 


1831 


6!l 


I951-A 


061 


207 


681 


ISBH-J 


621 


1961t1i 


00 


2071 


5!t 


18<H, 


62i 


196 


661 


207} 


68} 


1841-* 


621 


196f 


601 


2081 


^^ 


186 


6!( 


1901 


00| 


2081 


6» 


H5» 


021 


1971 


601 


208, 


595 


1861 


621 


1971 


661 


2091 


691 


1861 


63 


197} 


001 


209(n', 


69| 


1861 


031 


1981-tI, 


00} 


2101 


6»t 


1801 


081 


1981-A 


07 


2101 


59| 


1871^1, 


63| 


1991 


071 


210, 


69} 


i8;i-A 


031 


1991 


671 


211} 


6»i 


1881 


631 


199} 


07j 


2111-A 


60 


1881 


68} 


2901.A 


ft 


212, 


60t 


188} 


1 631 


!oo|.A 


071 


212, 


601 


1891-A 


04 


2011 


07} 


212, 


60J 


1»»I-A 


64» 


2011 


07} 


213} 


001 


lOOiV 


611 


201}^ 


08 


2131 


60| 


1901 


64» 


2621tV 


68} 


214 


60} 


i»o| 


041 


2021.A 


66} 


211, 


601 


1911 


64, 


203 


68, 


214}-* 
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18 THE Boilermaker's assistaxt. 

DIAMETEES AND CIHCUMPERENCE8 OP CIRCLES. 



Diam. 


Citcnm. 


Diam. 


Ciicum. 


Diam. 


Circnm. 


Incbts. 


iBtlM. 


Indies. 


InchH. 


Incbn. 


luobn. 


681 


215J-A 


721 


227 


76 


238iTV 


ei| 


216J-A 


72| 


2271 


761 


2391-11, 


Mi 


216 


721 


22;fA 


76} 


!391t^ 


«81 


2161 


72! 


2281-A 


761 


2391.ft 


69 


216hl, 


7!i 


228W, 


761 


2«1-A 


e«j 


!17i-A 


721 


2281 


76j , 


2ioi-A 


691 


217i-A 


73 


2291-11, 


761 


2111 


6.1 


2i7i 


731 


2291-A 


761 


2111 


6»i 


218(.A 


731 


2301 


77 


2111 


69| 


2181-A 


"! 


2361 


771 


!l!i-A 


6»| 


2t»i 


731 


2301 


771 


212fTV 


69i 


21»J 


711 


2311-A 


771 


2.31 


76 


219} 


73J 


2311-J, 


771 


2131 


!0* 


220J-A 


731 


2321 


7I| 


2131 


7«t 


220H'( 


7* 


2321 


7-1 


2111-A 


70» 


221i 


711 


2121 


771 


211!t1, 


70J 


2211 


741 


2331-^ 


78 


21SA 


76S 


221J 


Hi 


231Bt^ 


781 


2161-A 


70J 


222H1, 


7<1 


231A 


781 


216i-A 


76i 


222|t^ 


71S 


2311-A 


781 


2161-A 


71 


223A 


7iJ 


23<l.,i, 


78} 


2161.A 


7Ii 


22I1J-A 


711 


2351-,llr 


781 


217 


71» 


223J-A 


75 


23S1.A 


78( 


2171 


III 


221J-A- 


7iS 


216 


781 


217|.A 


71* 


224i-A 


7S1 


2361 


79 


218i-A 


71[ 


223 


!«!■ 


216i-A 


701 


2«i.A 


!li 


226; 


761 


2371-A 


791 


249 


71! 


2!Si-A 


765 


2371T', 


701 


2491 


72 


2261-^, 


7if 


238 


7»1 


2491 


72* 


2261-A 


751 


2381 


70| 


2601 
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CIRCLES. 19 

DIAMETERS AND CIRCUMFERENCES OF CIBCLES. 



Diim. 


Circum. 


DiBm. 


Cta.^ 


Diam. 


Cirmun. 


lDCh». 


InohH. 


IwJu,. 


Inobn. 


Innhes. 


IndH. 


m 


2S0} 


83} 


262}-A 


87} 


274} 


79J 


250} 


83} 


262M, 


87J 


274} 


80 


24Ii-A 


«H 


263} 


87} 


274} 


80J 


251|-ft 


83} 


263} 




27J}tV 


80} 


252} 


84 


263} 


87} 


275(-A 


80J 


252} 


84} 


264)-;, 


•7} 


276} 


801 


262} 


84} 


2841-A 


88 


276} 


801 


2S3)-A 


"•» 


266} 


88} 


276} 


80} 


2531^ 


84} 


265} 


88} 


277J.A 


80} 


204} 


"«! 


265} 


88} 


277)tV 


81 


254} 


84} 


260}.A 


88} 


278 


81* 


264} 


•41 


266| 


88} 


278} 


81t 


255}.* 


86 


267 


88} 


278}.* 


81g 


255} 


86} 


267} 


88} 


270}.* 


81i 


260 


15) 


267H. 


89 


279}.* 


»1| 


256} 


86} 


268}* 


80} 


280 


81J 


25«i-.", 


85} 


268^* 


89} 


280} 


81J 


!57}.A 


86} 


269 


89} 


280).* 


82 


257}-A 


85! 


269} 


80} 


281}.* 


m 


268 


86} 


2691-A 


89} 


281}-* 


m 


258} 


86 


270}.* 


89} 


282 


8!J 


268(.A 


86} 


im-h 


89} 


282} 


82) 


2S9)t^ 


86} 


271 


90 


282} 


82f 


25«1-A 


86} 


271| 


90} 


283} 


82f 


260 


86} 


271} 


90} 


283} 


82} 


260J 


861 


272} 


90}* 


283} 


83 


!60( 


86} 


272} 


90} 


284}t1, 


83} 


261} 


86} 


272} 


»0| 


2841-A 


83} 


261} 


87 


mi-f. 


90| 


286* 


»S| 


261} 


87} 


273|t), 


90} 


285} 
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20 


THE BOILEBMAKEH's ASSISTANT. 




DIAMimSBS AND 


CIRCUMFEEENCES OP CIECLES. 


Diam. 


Circum. 


Dijun. 


Ciictun. 


Diam. 


Circnm. 


IiMi™. 


IMliM. 


iDdm. 


InohM. 


InehM. 


lDd» 


91 


2851 


911 


297S-A 


08} 


3091-A 


JIJ 


2861-tV 


911 


298A 


03i 


300)-*, 


aii 


28«|t^ 


98 


208H, 


081 


310rt 


«i| 


287A 


981 


208i-A 


081 


Siol^v 


•1} 


287M, 


061 


2001t^ 


00 


311 


9!f 


MVi^A 


9«1 


200i-ft 


99} 


3111 


•IJ 


2»!in^ 


081 


300 


ooi 


311)t1, 


•1} 


2881tV 


oaj 


3001 


90| 


3121-A 


92 


289 


061 


300|.A 


091 


312|nV 


921 


2899 


061 


301i-A 


001 


313 


92J 


28»i-A 


06 


3011-A 


00} 


813) 


92| 


2901-A 


061 


302 


001 


3131,1, 


92J 


200iT^ 


961 


3021 


100 


8111-A 


02! 


291 


961 


3021,1, 


1001 


3111-A 


92| 


291} 


081 


SOOlnV 


1001 


8Uhl. 


92i 


291J-iV 


96! 


303J.A 


lOOj 


1181-A 


93 


292iTV 


061 


3031,1, 


100} 


315|,V 


93i 


2921tV 


961 


soii-A 


1001 


316} 


9Sl 


293 


97 


soiS-A 


100} 


316) 


9a| 


293f 


071 


3051 


1001 


3161 


911 


2931 


071 


3061 


101 


3171-ilj 


91| 


29(1 


071 


3061 


1011 


317),', 


9Si 


2911 


971 


306rt 


101} 


318iV 


9JJ 


2911 


971 


8061.A 


101} 


318},^ 


94 


2981^1, 


97i 


3071 


101} 


3181-A 


"i 


295i.J, 


971 


8071 


1011 


310} 


9<1 


2961 


08 


3071 


1011 


319} 


»<! 


29«1 


081 


8081-A 


101} 


320 


t'i 


2981 


Oil 


308|,V 


102 


320},^ 


911 


2971-,', 


081 


300A 


1.2} 


3201,V 
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C1B0LB8. 21 

DIAUETBICS AND CIBCUUFEBENOEtj OF CIBOI^ES. 



Diara. 


Circum. 


Diam. 


Cmam. 


DiuD. 


Ciicom. 


Inohei. 


Inohu. 


InchM. 


UOut. 


lMb«. 


InalM. 


mi 


321W. 


106 


333 


109} 


UH 


lC2f 


321J-A 


106} 


3331 


10«| 


msi 


102} 


321 


1061 


333} 


110 


3M! 


lOJl 


3223 


1061 


331} 


110} 


31SI-A 


ioil_ 


312} 


106i 


3311 


110! 


3«!-A 


1021 


323(-A 


1061 


331J-A 


110} 


316} 


103 


323i-A 


1061 


33S1t>, 


uoi 


317! 


lost 


323HV 


106} 


336} 


1101 


817! 


103t 


321i-A 


107 


336} 


110( 


317! 


1031 


SJII-A 


107} 


330} 


110} 


3181-A 


103t 


32oA 


107} 


336} 


111 


3181-A 


1011 


32.ii 


107! 


3371-A 


111} 


319,1, 


losi 


323J.A 


107J 


337(.A 


111! 


319} 


lOlJ 


sioItV 


1071 


338A 


111! 


819} 


101 


22SI-A 


107} 


338} 


111} 


360} 


1011 


327W 


107} 


338} 


nil 


3601 


io4 


327! 


108 


338} 


111} 


361 


1011 


3271 


108! 


3391' 


nil 


361H'. 


lOlJ 


328J 


108! 


310 


112 


3511-ft 


101| 


3281-A 


1081 


sioi-A 


112} 


362! 


lOIJ 


320A 


108} 


310} 


112! 


3621 


lOlJ 


3281* 


1081 


311! 


1121 


363 


105 


S291-A 


lOSf 


3111 


112} 


3631 


lOH 


330( 


1081 


312 


1121 


aiH-f, 


lOSJ 


330f 


109 


3121 


112} 


361! 


lOoj 


331 


101} 


s«W 


112} 


3611-* 


I05J 


331|t^ 


109} 


313}.A 


113 


366 


10S| 


3311.A 


1091 


uii-i. 


113} 


3661 


losi 


332H* 


109! 


341 


113! 


366} 


106J 


332Jt1, 


1091 


Sill 


1131 


36611 
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DIAMETERS AND OIECUMFEHENCES OF CIBCLE8. 



Diam. 


Circnm. 


Dmm. 


Circiun. 


Diam. 


Cireiun. 


iDChO. 


iDobes. 


IIlCbM. 


Imh«. 


&>die>. 


IncbcB. 


n3j 


356i-iV 


mj 


8681.ft 


121 


3891 


1131 


S56J-A 


■1171 


368} 


121J 


389! 


113} 


357J.A 


1171 


3691 


1211 


3891 


llSi 


jsrt 


1171 


3691 


121| 


331} 


IH' 


3581 


117i 


8691 


1211 


38 11- A 


1141 


3681 


1171 


3791 


121} 


382A 


mj 


868} 


118 


3791.A 


121} 


3a2i-A 


1H| 


3691.,i, 


1181 


371A 


1211 


3821 


ml 


369J-A 


1181 


871ii', 


122 


3331 


IHi 


360A 


1181 


3711-A- 


1221 


3838 


ml 


3601-A 


1181 


3721 


122} 


334 


IH} 


3««i 


118| 


3721 


122* 


S»4|t^ 


116 


SGlt 


1181 


373 


122! 


384i-A 


USJ 


3618 


n»l 


3731-A 


1221 


BBJl-A 


115J 


362 


119 


1781-A 


1221 


3368 


IISJ 


362li'. 


11«1 


8741 


1221 


386 


IIJJ 


36JI-A 


1191 


3748 


123 


386| 


nsi 


3631 


11«» 


376 


1281 


3861-A 


IISJ 


3638 


1191 


376} 


123} 


mj-i, 


lUj 


36* 


1191 


376} 


1281 


387i-A 


116 


3641 


119} 


3761 


123! 


3871-A 


IHJ 


364i 


1191 


3761-A 


1231 


3888 


116i 


366H, 


129 


377 


123} 


388} 


1161 


3661-* 


1291 


3771 


1231 


3891 


1161 


366 


129} 


377} 


124 


3891 


lies 


36«| 


1291 


8781 


1241 


3891.A 


lldj 


366J 


1291 


8781 


1241 


3991-A 


U6J 


3671 


129| 


8781^ 


1248 


3901-A 


117 


3671 


129} 


3791-A 


1241 


3911 


llJi 


367J-A 


1291 


3791,^ 


1248 


3.1} 
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DIA1IETEB8 AND 0IEODMFEBBN0B8 OF ClfiCCBS. 



Diam. 


Circum. 


Diam. 


Circum. 


Diam. 


Ciicum. 


luobei. 


Inches. 


iQOhH. 


Inobej. 


Inohea 


InohM. 


121} 


391} 


128} 


40SJ.A 


132) 


iisji'. 


mt 


392} 


128} 


404A 


132) 


416J-A 


12d 


392I-A 


128} 


404}-A 


132) 


416) 


12SJ 


393,1* 


128} 


404) 


132} 


416} 


I2Si 


3931-A 


129 


406) 


132) 


417 


I2Si 


M3)-A 


120} 


405} 


132) 


417} 


1231 


3.4} 


129} 


406 


133 


417)-A 


12JJ 


3M1 


129} 


406}.A 


133) 


41S}t^ 


125} 


395 


129} 


<0»}-A 


133} 


418).A 


12JJ 


39S}-A 


120} 


mwt 


133) 


419 


126 


395i-A 


129} 


M7).A 


133} 


419} 


I2ej 


396} 


129} 


408 


133} 


41.! 


1261 


3961 


130 


408) 


133) 


420} 


126} 


397 


130) 


408) 


133) 


420}-A 


126} 


397} 


139) 


409)oV 


134 


420)-A 


126} 


397} 


130) 


409}.* 


134) 


421}-A 


126} 


398).A 


130} 


409) 


134) 


421) 


126} 


398)tV 


130} 


410J.A 


134) 


422) 


127 


399 


130) 


410) 


134} 


422} 


121} 


399| 


130} 


411} 


111} 


422) 


127} 


199} 


131 


411} 


134) 


423)-A 


127} 


mi 


131) 


411)t^ 


114) 


423g-A 


127} 


(001 


131) 


412).A 


135 


424A 


127} 


too} 


131) 


41!]-A 


135} 


424) 


127} 


Mlln^. 


131} 


413A 


lU) 


424} 


127} 


Mll-A 


131} 


413} 


136} 


426) 


128 


«2A 


131] 


413} 


135) 


425) 


128} 


402} 


IJl) 


414) 


135) 


426A 


128} 


402} 


132 


411}-A 


135) 


426}-A 


128) 


403) 


132} 


416A 


135) 


426)tV 
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DIAMETEES AND OlECfOMFEEENGEB OF ORCLEB. 



DUm. 


Citcum. 


Dkm. 


CIremn. 


mm. 


Circiiin. 


lMh». 


IIuhM. 


tiKixe. 


Inchw. 


mdiiM. 


InchM. 


138 


1S7} 


1381 


4351 


1111 


4111 


IMt 


4371 


1381 


1381 


1411 


4441 


lS6i 


42B 


138 


4861 


nil 


4U1-A 


is«l 


.281-A 


1381 


437 


1«1 


UH^A 


13»1 


i2eH» 


1391 


43II-A, 


142 


416A 


1361 


42Bi-iV 


13»| 


4371t1, 


1121 


lieinSr 


13«i 


42»i-A 


1381 


43«l 


1121 


4401 


13«1 


13Q 


1381 


4381 


1121 


4471 


137 


1301 


1391 


439 


1121 


4«| 


1371 


1301 


1391 


■1391 


1421 


418A 


117J 


4311 


140 


43«i-A 


H2i 


UH-h 


1371 


<31i-<. 


1191 


MOl-ft 


1121 


4181-1', 


1J71 


431i-?a 


1401 


4401-ft 


113 


449} 


137i 


43ii-A 


1401 


111 


1131 


4491 


1371 


4S2I-A 


1101 


Mil 


1431 


450 


1371 


4331 


1401 


4411 


1181 


4»l 


13S 


1331 


uoi 


4121 


1431 


4501 


1381 


4331 


1401 


143H'* 


1481 


4SH-A 


1381 


4341-A 


141 


1421-A 


1131 


1611-A 


1381 


1311-A 


uii 


1431-A 


1131 


1511-A 


1881 


43SA 


1411 


1431 


144 


4621-A 


1381 


43SI 


1411 


4141 
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CHAPTER III. 

MIACTICAL GEOMETEY, AS EEQUIRED B1 
BOILERMAKERS. 

To hUect a given right line. — ^That is, to divide 
it, or square it across in tiro equal parts. Let a », 
Fig. 25, be the given 
right line. Then, with 
any radius greater than 
A E, — that is greater 
than half the length of ■&>— 
the line, — and on a and 
B, as centres, describe 
two arcs cutting each 
other at c and D ; draw 






/ 



the line c s d through 

the intersections. Then c £ d will be at right 
angles to a b, and the line a b is divided into two 
equal parts at e. 

To draw a perpendicular to 
a straight line from one of its 
extremitiea. — Let ab, Fig. 26, 
be the given line, and B the 
extremity firom which the 
perpendicular is to be drawn, y'-^-, ^ ^^ " 
Take any point, c, and with hTm- 

the radius c b describe an arc 
of a circle, a b d ; draw a line from a, through c, 
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26 TIIE boilebmakeb's ASSISTAHT. 

cutting the arc at d ; then, a line drawn through 
the intersection at q from B will be perpendicular 
to A B. 

To draw a perpendieitlar to a right line from a 
point icithout the line; that is, when the point is 
not on the line. Let 
A B, Fig. 27, be the 
given line, and c the 
point through which 
-s the perpendicular IB to 
be drawn. Then, on 
c as a centre, with any 
radius greater than the 
distance to the line a b, 
^- "■ describe an arc cutting 

A B at E and f ; and on B and f as centres, with 
any radius greater than b d, describe two arcs 
cutting each other at E ; a line drawn through e 
and c will be perpendicular to a b. 

To draw a line parallel 

^Z "" - t,, . - J .. ., . TLio a (fit-en straight line. 

— First, to draw the 
x , parallel at a given dis- 

"^ Fig M. " *"°'*' ^* * ^' ■^'^' ^^' 

be the given line. Open 

ihe compasBes to the distance required, and from 

any two points, c and n, 

I describe arcs E and F. Draw 

the line a h, touching the 

arcs. It is the required 

parallel. 

Second, to draw a par- 

- -C.K.^IC 
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PRACTICAL GEOHETBY. 37 

allel through a given point. Let c. Pig. 29, be the 
point. From c draw any line c n to a b. On 
c D, as centres, describe arcs d e and e f. Out 
off D E equal to c f, and through the points 
and E, draw the parallel a h. 

To drau> a rectangkfrom the centre lines. — ^Drsw 
the line a b, Fig. 30, equal to one of the centre 
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lines, bisect it at c, draw the other centre line, D e, 
through c, at right angles to a b ; then with c d 
as a radius, and on b and a as centres, describe 
arcs at h, j, f, and g ; again with o a as radius, 
on E and d as centres, describe arcs cutting the 
arcs at h, j, f, and a. Join the intersections by 
straight lines, these will bo at right angles and 
win form a rectangle. 

To draw a square on a 
given Une. — Let A b, Fig. 31, 
be the given Hne. Erect a 
perpendicular at b, and on b 
as a centre, with b a as a . 
radius, describe an arc at d, 
c2 




5J8 THE BOILEHMAKEB'8 ASSISTANT. 

and on D as a centre describe another arc at c. On 
A as a centre, with the same radius describe an arc 
cutting the other arc at c. Join the intersectiona 
by straight lines, and the square is formed. If 
truly square, it should measure the same length in 
the two diagonal directions ; that is, the distance 
A D should be equal to the distance b c. 

To bisect an angle. — That is, to divide it in two 
equal angles. On the point of the 
angle, a. Fig. 32, as a centre, 
with any radius, describe an arc 
cutting the sides of the angle at d 
and E, and on d and e as centres, 
describe two arcs cutting each other 
' at F. The line drawn through a 
and F win bisect the angle. 
Upon a given right line to constrtKt an equilateral 
triangle. — Ijet a b. Fig. 33, be the 
given right line ; then on A and 
B, with A B as radius, describe 
two arcs cutting each other 
at c, join a c and b c, and the 
triangle a b c^ thus formed, is 
an equilateral triangle. 

In a given circle to inscribe a 
square. — Draw any two diameters 
^ at right angles to each other, and 
join the extremities, as in Fig. 34. 
■ To inscribe an octagon. — First 
inscribe the square, then bisect 
the quarter circles and join the 
extremities. Or, bisect the angle 
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PRACTICAL OEOUETBT. 29 

A o D, Pig. 34, by the line o f. Then D F is the 
length of the side of the octagon. 

To draw a circle through three given points, no 
matter how they are placed. — This is a yery useful 
problem, as it enables 
any one to determine 
the diameter of the ■ 
circle of which an arc 
is a part. Place the 
three points, 1, 2, 3, 
anywhere. With any 
radius greater than 
half the distance be- 
tween two of the 
points, 1 and 2, and 
on these points as 

centres, describe two arcs cutting each other at a 
and B. Similarly, describe intersecting arcs on the 
points 2 and 3 as centres. Draw straight lines 
through the intersections respectively, meeting 
at o. Then o is the centre from which the arc 
is to be described, with the radius 1, which will 
pass through all the three points. 

To draw a straight line equal in length to a given 
arc of a circle. — Divide the chord 
A B into four equal parts ; set off 
one of- these parts from b to c, 
and join c ». The line c d is 
equal to the length of half the given arc nearly. 

To describe a rectangle when the length of the dia- 
gonal and that of one of the ends is given. — Draw the 
diagonal a b. Bisect it at the centre o, and with 



FIg.SS. 
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30 THE BOILESMAEEB S ASSISTANT. 

o A as nutias, describe a circle. Set off the length 
of the 'end from a, cutting the circle at d, and 
from B cutting the circle at c ; and join a c, cb, 
11 D, and D A, to form the rectangle required. 




Kg. Sr. Fig. 38. 

To construct a square tvhose diagonal only is 
given. — Divide the diagonal into seventeen equal 
parts. Twelve of these parts are the measure of 
the side of the square. From a take up twelve 
parts in the compasses, and draw arcs of a circle 
at B and at c ; and on D as a centre, with the 
same radius, draw arcs, cutting those at c and d, 
and join the intersections to form the square 

ABDC. 

Another method,. — Bisect the 
diagonal at o, by the perpen- 
dicular line c D ; and on the 
centre o and with the radius 
o B, describe arcs at c and n. 
Join the intersections to form 
the square a c b n. 

To draw a square equal in 
vea to a given circle. — Divide 




Fig. 89. 
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the diameter A B into fourteen equal parts : 
set off eleven of these from a to o, and from o 
draw the perpendicular o c, cutting the circle at c ; 
and draw a c. Then a c ia the side of a square of 
which the area ia equal to that of the circle. 
To complete the square, from c draw a line through 
the centre of the circle, cutting the circumference 




at E ; and from a draw the straight line A e f, 
through the point e. This line is at right angles 
to A c. With the radius A c, and on a as a centre, 
describe an arc at f ; and on f, with the same 
radius, draw an arc at g. From c, again, draw an 
arc catting the former at o with the same radius. 
Join the intersections, and the square is com- 
pleted. 

Or, multiply the diameter of the circle by 
'886226 : the product is the side of a square of 
equal area. 
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32 THE BOILERMAKER S ASSISTANT, 

To draw a square equal in area to a given triangle. 
— Let B p A be the given triangle. Draw the 
perpendicular p c from the sununit p, and bisect 
it. Produce the side of the triangle a a, and set 
o£f A E equal to the half of p c. Divide e b into 




two equal part^ at n ; and on d as centre, with d b 
as radius, describe the semicircle e b. Draw the 
perpendicular A F, cutting Ihe circle at F ; then 
A F is the side of a sqnare equal in area to that 
of the given triangle. 
Another metIiod.~~A right-angled triangle being 




given, to construct a square of the same area. 
Divide the diagonal into thirty-four equal parts ; 
£ct off ten of th^e parts from a, and ten from B, 
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leavinfir fourteen in the middle. Draw c g and g e 
thtougti the ten diTiaions, parallel to F B and c f 
respectively. The square c f e 6 has an area equal 
to that of the triangle a b f. 

To produce a circle 
equal in area to a given 
square. — Given the 
square a b c d ; draw 
the diagonals, and 
divide half a diagonal, 
o c, into fifteea equal 
parts. On o as centre, 
and with a radius of ~ 
twelve of these parts, Fig.*8. 

describe a circle. This circle is of the same area 
as the square. 

Or, multiply the side of the square by 1-12837. 
The product is the diameter of a circle equal in 
area to the square of which the side is given. 

The square is divided into four triangles, each 
of which is one-fourth of the square in area. The 
quarter circles, whose figures differ of course 
materially from those of the triangles, have each 
the same area as one of the triangles. 

To find the side of a square which ehaU contain 
the area of a given square any btbn nnmber of times. 
— Draw the given square A E. The diagonal f o 
is the side of a square of double the area of the 
given square. Set-off e h, equal to the diagonal 
F o ; then the square e b has four times the area 
of the given square. Set oS, again, e i, equal to 
the diagonal h j of the square e b, and draw the 
c3 
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34 THE BOILEfiUAKEK 8 ASSISTANT. 

square x c on tliat ba«e ; the square £ c has twice 
the area of e b, or four 
times that of the square 
^ E A. Set o£F E L equal 
to the diagonal t K ; the 
square e d, erected on 
that base, has twice the 
area of e c. And so on. 
3b draw an ellipse 
approximately, ofagiren 
length mthout regard to 
*^«- breadth. ~ THride the 

given length into three equal parts at o and v ; and 
on o and v as centres, with a o as radius, describe 
two circles cutting 
each other at i and k ; 
on t and k as centres, 
with the diameter of 
r thfl circle A o V as 
radius, describe the 
arcs D E, F 0, to com- 
plete the form of an 
ellipse. 

Kthe radius of 
the ends is too large 
and flat, divide the 
given length into 
" four equal parts. 
Fig. 46a, and de- 
scribe three circles 
as shown ; and on 
H and F as centres. 
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describe tlie lateral arcs to touch tlie first and third ' 
circles, and so complete the figure. 

To draw an ellipse wfen the length and breadth 
are given. — Draw the diametrical lines at right 
angles to each other, intersecting at o. Set out the 
length and breadth of the figure on these lines, 
equally from the centre 0. Set off the length o n 
with the compasses oa the longer diameter from 
B to E, and on o as a centre, with the radius o z, 




describe the quadrant b f. Draw the line or 
chord B P, and set off the half of it from e to g. 
On o as a centre, with o g as radius, describe the 
circle o h j i ; then i and a are the centres for the 
segmental arcs at A and b, and h and j are the 
centres for the lateral arcs at c and n. 

To draw an ellipse when the diameters are not 
at right angles to each other. — Let a b and c d be 
the two diameters. Draw the bounding lines 
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parallel to the diameters ; diTide a b into any num- 
ber of equal parts ; diTide also e e and h c at each 
end into the same number of equal parts, then 
from c draw lines through the points 1, 2, 3, 4, &c. 




Pi?. 17. 



in the line a b ; and do the same from B. From d 
again draw lines through the points 5, 6, 7, between 
B and F, and between e and a. From c draw lines 
through the points 1, 2, 3, between b and b, 
aad A and a. The intersections of these radial 
lines give points in the curve of the ellipse, as 
shown in the diagram. 

Note. — The distinction between au oval and an 
ellipse is this : — The oval is egg-shaped, that is, 
one end is smaller than the other ; whilst in the 
ellipse both ends are alike. 
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CHAPTER IV. 

TANKS AND CISTERNS. 

Tanks and cisterns are of various forms, but 
their capacity cao be readily calculated according 
to the rules already given for finding the contents 
of regular bodies. In the following examples 
the rules are adapted for giving the capacity in 

Flain Rectangular Cistern. — Multiply the length 
by the breadth, and by the depth, all in inches ; 
and multiply the last product by -003606. The 
final product is the capacity in imperial gallons. 
For example, if the cistern he 12 inches wide, 
36 inches long, and 12 inches deep, then : — 

12X12 = lUX3S = fiI81X'003S06 = lS-Se3S01gHl& 



311U 
3110* 
16652 
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38 THE BOILERMAKBR S ASSISTANT. 

If the dimenaions be giTen in feet, adopt the 
numerical multiplier, 6'232, to find the capacity 
in gallons. 

For a cistern of a given length and width, to 
find the depth necessary for a given capacity. 
Multiply the length a b, by 
k ^ the width A o, both in feet ; and 
then multiply the product by 
6-232. Divide the given 
^ number of gallons by the laat 
"""■ "■ product. The quotient is the 

depth, B D, in feet. For example, a tank is 5 feet 
long by 4 feet wide, and it is required to be of 
sufficient capacity to hold 400 gallons. What is 
the depth required P 



:j7^ = 3-211231 feet, tlie dopli reqoiied. 

IiK^ee 2-891772 



32adi 0-632TO1 

Depth 3 feet 2J inches. 

To find the number of gallons that can be held 
in a cylindrical vessel, having flat ends. Multiply 
the square of the diameter in inches by the 
length in inches, and the product by •002832. 
The final product is the capacity in imperial 
gaUons. 
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Or, multiply the Bqnare of the diameter in feet 
by the length in feet, and the product by 4-895. 
"The product is the capacity in imperial gallons. 

To find the diameter necessary for a cylindrical 
tank of a given length, to hold a given number 
of gallons. Multiply the number of gallons by 
35303, and divide the product by the given length 
in inches. The square root of the product is 
the diameter. Thus, for a cistern IS inches long, 
to hold 8 gallons, what is the diameter required P 
353-03 X 8 =: 2^24 _ i^q.qq^ jj^g ^^^^^ root 

of which is 12-5, the required diameter in inches. 

Segmental Tank. — Suppose a tank, the end of 

which is a segment of a circle ; it is required to 

find the capacity in gallons. Multiply the area 



c 



/ 



r^ 



of the end in square inches by the length in 
inches, and by -003606. The product is the capa- 
city in gallons. 

Prismatic or Triangular Tank. — 
To find the number of gallons it 
will hold, multiply the area of the t 
base by the length, both in inches, 
and divide the product by 277-274 ; 
or multiply tho product by •003606. 
The quotient is the capacity iu ^ 
imperial gallons. 
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WLeii the baae ia an equilateral triangle, the 
area of the baae may be found hj the rule, 
page 11. 

Example. — What is the content in gallons 
of a triangular tant, of which the side of the 
base is 48 inches and the depth is 60 inches? 
48 X 48 = 2304; and 2304 -r- 4 = 676; and 
576 X 1-732 = 997-632 = the area of the base in 
square inches. The area 997'632 multiplied by 
the length, 60 = 59857-920, which, divided by 
277-274, or multiplied by "003606 = 215-8 gallons, 
the capacity. 

Sphere or Globe.— 1o find the capacity in gal- 
lons, multiply the cube of the diameter in inches 
by -001888. The product is the capacity in im- 
perial gallons. Let the diameter of a globe be 
34 inches, what Is the capacity in imperial gal- 
lons? 34x34x34 = 39294; and 39294 X -001888 
= 74-187072 imperial gallons. 

A Segmetit of a Sphere. — Multiply 
the square of half the diameter by 3, 
\ and to the product add the square 
/ of the height of the segment — the 
diameter and the height being ex- 
pressed in inches ; multiply the sum 
by the height and by -001888. The 
final product is the capacity in gallons. 

For instance, the crown of a donkey boiler. 
The diameter of the segment is 16, and the height 
is 3 ; then the half of the diameter is 8 ; and 8^, 
or 8 X 8 = 64 ; then 64 X 3= 192. The square 
of the height is 3 x3 = 9; and 9-1-192 = 201 ; 



,„™.CCK,^IC 




TANK3 AKD CISTERVS. 41 

201 X 3 = 608, and 603 x -00188 = 1-128464 
gallons, the capacity : Bay, 1*128 or about 1| 
gaUona. 

To find ike capacity of a Ji-mtum of a com. — 
Multiply the greater diameter in inches by the 
less, and the product by 3. Add the square of the 
difference between the two diameters, and mnlti- 
ply the sum by J of their depth ; then divide the 
product by 3d3-03 for imperial gallons. 

Take the case of an ordinary pail or backet, of 
which the form ia a frustum of a cone. Reqoired 
the number of gallons of vater that a bucket will 
hold, the diameter of the greater end being 20 
inches, that of the less end 16 inches, and the 
depth 20 inches. Then 20 X 16 = 320 ; and 
320x3 = 960. Again,20-16 = 4j and 4x4 
= 16, the square of the difference of the diameters; 
then 16 + 960 =. 976 ; and 976 X ^ of the depth, 
or by 20 -!. 3 = 6-625, is 976 x 6-625 = 6466 ; 
and 6466 H- 353-03 = 18-31 gallons, the'capacity. 

Another way to find the capacity in gallons of a 
frmtum of a cone. — Add the two diameters to- 
gether, and divide by 2 for the mean diameter. 
Square this new diameter, multiply it by the 
length, and that product by -002832 for the con- 
tent in gallons, if the dimensions are given in 
inches, or by 4-895 if given in feet. 

To find the capacity of the frustum of a square 
pyramid. — ^The rule is the same as the first above, 
for a conical frustum, except that the divisor ica 
gallons of capacity is 277-274. 

Saddle Tank of a Locomotive Engine. — ^This is a 
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case of the rule, page 7, for the area of a segment 
of a ring. Multiply thjs area of the end by the 
length, for the cubic content. If the dimensions 
are given in inchoB, multiply that prodact by 
-003606 for gallons of capacity ; and if the dimen- 
sions are given io feet, multiply by 6-232 for the 
capacity. Adopting the dimensions of the arcs 
given in the esample, page 7, aamdy, the arc 
A X D, 90 inches long, the arc b c, 40 inches long, 
and the distance apart of the arcs, or breadth of the 
ring, A B or c », 18 inches. Taking a length of 12 
feet or 144 inches, then the area of the end is 
equal to (90 + 40) -^ 2 = 65 ; and 65 x 18 = 
1170 square inches; and 1170 X 144 = 168480 
cubic inches X -003606 = 607-538 gallons. 
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RECTANGULAR AND dRCULAR WORK. 

It has been shown how the boiler-maker can 
et^uare off a plate. 

To find the length of plate required to form a 
cylinder of a given diameter. — The length of plate 
is equal te the circumference measured on the 
centreline of the bent plate; and 
the diameter from which to 
reckon the circumference is the / 
mean diameter, measured from [i 
centre to centre of the plate. 
Suppose, for instance, a flue or 
a cylinder of any other kind is 
te be constructed to a diameter 
of 24 inches inside, of plate J thick. Then the mean 
diameter required, from which the circumference 
is to be calculated for the necessary length of the 
plate, is equal to 24 plus half the thickness of 
plate at both aides, aa in Fig. 52, or to 24 + J + | 
= 24^. That is, it is equal to the inside dia- 
meter plus the thickness of plate. Then the pro- 
duct of 24J multiplied by 3-1416, equals the 
circumference. Thus, the decimal expression of 
24J is 24-25 or 24 point -^, which multiplied by 
3-1416 = 76-1838, that is 76 inches and -1838 
decimal parte of an inch. 
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To find how many 8tli parta of an incli are 
contained in these decimal parts, multiply them 
by 8, and point off from the right-hand side an 
equal number of decimal places. Again, multiply 
the decimals last pointed off by 4, and again point 
off an equal number of deoimala. The figure on 
the left-hand side of the decimal point is the num- 
ber of SSnd parta of an inch remaining after the 
8th parts have been extracted. If there be a 
decimal remainder, it may be multiplied by 2, to 
show the number of 64tb parta in it. Thus, to mul- 
tiply, in the first place, 24-25 inches x 3-1416 :— 



167080 
62832 

126684 
62832 



On«-Stli 1-170400 

i 

One-32na 1-881800 
2 

One-6ith 1783200 

Circnnifsrence is76J-A' A "'^BonMthingovM! 0r76iA. 

Though there is only one whole 64th part in 
the last line of the calculation, yet there is more 
than 7-tOths of another 64th over in the decimal 
remainder; and it would be better to take the 
measure as two 64th8 or l-32nd ; and adding thir 
to the first 32nd part, there are two 32nd parts, 
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or ^ part, to add to the one 8th part already found, 
making together two Sths or ^. Hence the moat 
nearly exact measure for the circamference ia 
76^ inches. 

Another method. — By the approximate rule 
before given, for the circumference of a circle, 
multiply the diameter, 24^ inches, by 22, and 
divide by 7. Then find the valuo of the decimal 
in fractions of an inch as before. Thus :— 




Oiie-64tli 1-696 

Ciroumfercnce ia 76j A Ai and something over. 

Here it appears that the length as found is 
one 32nd greater than vslb given by the first 
calculatioih 

If two, three, or any greater number of plates 
are to be used in order to form the circle of plates 
for a cylindrical boiler, the circumference as given 
by the foregoing rules is to be divided correspond- 
iiigly, to give the net length of each plate taken to 
the centre lines of the rivet-holes. For lap-joints. 
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lap, of course, is to be added to the net length of 
each plate, at each end, in order to form the joint. 
When the cylinder is to be welded at the joint, 
instead of being riveted, correspond- 
ing allowance is to be made. When 
a weld is made with a filling-piece, 
as in Pig. 53, the edges of the plate or 
plates are usually kept apart by as 
much as the thickness of the plato, 
and are of course cut shorter by the 
same amount, than the calculated cir- 
cumference. A fiUing-piece is in- 
serted to form the weld. 

When the cylinder is to be lap- 
welded, an extra length of plate, equal 
to twice the thickness of the plate, 
is allowed for lap, as in Fig. 54. 
Square-end Tarik.'^lt is want«d to make a 
square-end tank as in Fig. 55, and to put in all 
the holes before the plate is 
bent. Oare most be taken to 
mark it right, because if it is 
to be 12 inches outside it will 
readily be seen that in bend- 
ing each corner you will add 
one thickness of the plate to 
the width. Therefore, in 
marking it out, leave each 




Fi», 6S.-Bqii«ie-Bnd Tank. . , ,, . , , , 

Side one tnickness shorter, 
and pat in the holes at equal distances on each side 
of the comer line. When it is bent, and it fits 
the gauge, 12 inches outside measnrement, the 
holes wiU be equally on each side of the comer. 
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Angle-iron rings and Jraming. — The length of 
angle-iioii required for the formation of a ring of 
a given diameter, Taries according to the thickness 
of the iron at the root, and also with the heat of 
the bar -vhen it is bent. The hotter it is, it bends 
the more eadly, and it does not take up quite so 
much stuff. Therefore, in bending a number of 
rings, care should he taken to equalise the heat, 
for if one is bent very hot, and another at half- 
beat, there will be some difference in the dia- 
meters when cold. 

To find the length of angle-ir<m necessary for 



OiUtidtfUuiffe 



Inside flanffei 



Figg. Sfl and 57.— Angle-inm lUagi. 

farming a ring <^ a given diameter. — When the flat 
flange is outside the ring or cylindrical flange. 
Fig. 56 : to the interior diameter add twice the 
extreme or slant thickness of the iron at the root, 
as indicated in the flgures, and multiply the sum 
by 3'1416. The product is the length required. 
For example, let the interior diameter for an 
outside-flange ring. Fig. 56, be 12 inches, and 
the thickness at the root | inch. Then J X 2 
= U, and 12 -I- li = 13J; and 13J X 3-1416 
= 43'4116 inches, the length of the iron necessary. 
When the flat flange is inside the ring. Fig. 67 : 
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from the exterior diameter eabtract twice the ex- 
treme thickness of the iron at the root, and multi- 
ply the difference by 3-14I6. The product is the 
length required. For example, the ring is to be 
3 feet in diameter from heel to heel, and | inch 
thick at the root; subtract twice f inch, or l^iucheB, 
from 36 inches, leaving 34J inches. Then 34J X 
3-1416 = 108-3852 inches = 9 feet inch, the 
length required. 

Note. — Instead of multiplying by 3-1416, the 




adjusted diameter may be multiplied by 3, and 
-,"5 inch added to the product, for each foot in the 
product. The sum is the required length. 

Another common method is to multiply the 
adjusted diameter by 3, and add l-7th of the 
diameter to the product. 

For elliptical rings of angle-iron add together 
the two diameters, and divide by 2, to obtain the 
mean diameter. Then, proceed according to the 
rules for circular rings ; adding to the mean 
diameter twice the thickness of the angle-iron at 
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the root, for outside flanges ; end subtracting the 
same for inside flanges. Figs. 58 and 59. 

For rings of T iron, to find the length of 



iron required, the rule is the same as for ordinary 
angle iron, simply adding or subtracting the 
thickness of the diagonal root of the bar, accord- 
ing as the ring is to be an outside or an inside 
flange. 

To make an angle-iron frame, ae in the figure. 
From the finished length of the frame, a b, sub- 
tract two thicknesses of the 
flange, for this reason, that in 
turning the ends, A c and n d, 
' the thickness of the iron is 

tended to, the corner will need to be staved up 
after being bent. 

The table of circumferences of circles, giren in 
Chapter II., can be used for angle-iron rings, 
by simply adding to the given diameter twice the 
thickness of the iron at the root for an outside 
flange ; and by subtracting twice the thickness at 
the root for an inside flange, to give the adjusted 
diameter. Opposite this diameter, in the table, the 
proper net length is given in the columns of cir- 
cumferences, exclusive of lap. It forms a butt- 
joint of the two ends. 
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CHAPTER TI. 

TEMPLATING. 

In the discussion of the following prohleme of 
templating, or setting out plates for the construc- 
tion of boiler work in various forms, the dimen- 
sions, written and drawn, are taken at the centre 
lines of rivet-holes, or at jump-joints, when welta 
or hutt-plates are employed for making the joints. 
The lap of plates is not taken into consideration 
in the drafting of the work, unless for the pur- 
pose of ascertaining that there is stuff enough in 
the plate to be cut. But when the rivet-holes 
have been marked off, an addition for lap is made 
to the outline. 

A table of the proportions for lap joints of plates 
of various thicknesses is given, further on, for 
reference. 

To deselop or lay otit the junction of tivo cyltndera 
of equal diameters when the extremities meet; or 
to draw or develop an elbow or knee; as, for in- 
stance, the knee of the chimney of a donkey 
boiler. Lay down on a board the required angle 
of the pipe as in the Fig. 63. It is to be made 
to join or metre together at A B. Draw the line 
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c D at any distance convenient for the compasses, 
from A, at right angles to the centre line, and at 
any convenient distances draw two semicii-cles b f 
and Q H. Divide each of these semicircles into 
the same even number of equal parts, 1, 2, 3, &c. 
Place a straight-edge to the corresponding points 




Fig. 63.— ^lindcr Kiue. 

of division in the two Bemicirclea, as 1 1, 2 2, 
and so on. In each position it will he parallel to 
the axis of the cylinder. For each position, euc- 
cessively, draw the ordinates i, 3, k, &c., from the 
base c D, to the junction line a b. Next, lay 
down the plate from which it is to be cut, and 
d2 
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square it to the length of the circamference 
required to make up to the given diameter, as in 
Fig. 64. Then draw a line a b. Fig, 64, in a 
line with c D, Fig. 63, and draw the parallel D c. 
Fig. 64, at a distance equal to d b, Fig. 63, 
above A B, and divide a b, Fig. 64, into as 
many parts on each side of the centre o', as 
there are in the whole Bemicircle, Fig. 63 ; and 
draw perpendiculars through the points of divi- 
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Flff. 64.— CfUndsi Knee. DcTeloiimtnt «hes ths Bsun Is on UiS 
eiurteiSlde. 

sion, I, J, K, £c. This having heen done, take the 
compasses and measure from the linfl'C d. Fig. 63, 
the length of the perpendicular i, and set o£f the 
distance thus found from the base A B on the line i, 
on each side of the centre o', Fig. 64. Again, mea- 
BOre the length of the line j, Fig. 63, and Irom the 
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base mark its distaoce on tlie lines 3, Fig. 64. 
Measure all the lines in tlie same way, and draw 
the curve on Fig. 64, through the intersections, by 
means of a thin stick, or by hand if necessary. 
The greater the number of parts into which the 
semicircles are divided, the greater also and closer 
are the number of points on Fig. 64, and the 
more accurately may the curve be traced. When 




Fi?. W.—0jUn3ja Sow. nantopmnit wbea Um Bcud is at Line L. 

it is drawn, cast the eye along the curve, in 
order to detect any flat or irregular places that 
may be in it, and correct them. Always aim at 
having an odd number for the centre line, as it 
is more convenient than an even number. 

In Fig. 65 is shown the shape to which the 
plate is required to be cut if the seam of rivets is 
to be in the side, as at l, Fig. 63. Lay off 
Fig. 65, as in the preceding case ; square off the 
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circumference, and divide as formerly in Fig. 64 ; 
then measure the length of the line at l, Fig. 63, 
where the seam is to be made, and set it off from 
the 1}a8e-line A b. Fig. 6d, on the line l at each 
end, and also in the middle. Then, measure the 
line I, Fig. 63, and mark it on its corresponding 
line I, Fig. 65. Measure again the line J, Fig. 63, 
and mark it on the corresponding lines j on each 
side of the lines i, Fig. 65. Then, measure s, 
Fig. 63, and set off its length on the lines k, 
Fig. 65, with the corresponding letters ; and eo on 
tUl all the lines are set of^ when the curve can_be 
drawn through the points as before. 

In the particular case of a rectangular or 



Tig. 66. — Dtmlopme&t of n Bqaore Kaw. 

square knee, the construction is illuBtrated fay 
Figs. 66, 67, 68, and 69. Three templates are here 
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showD, varying according to the pOBitiou of the 





seam— ^at the shortest side, the longest side, < 
an intermediate position. 
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To lay out a double, triple, or multifold bend, 
such ae is sometimes preferred for small dumneya. 
First, lay down tlie form of the bend, aa in Fig. 70, 
in whicli there are four junctions. Lino off the 
junctions of the pieces, at A b, c d, e f, and o h. 
Divide c f and n e each into two equal parts at 
R and s. Draw n s, and bisect it ; and on the 




Eig. TO.— D«Telai»iMnt t^t. Dovbk, Triple, or Unllifold Bend. 



centre thus foond, desoribe the semicircle s t s. 
Divide the semicircle into any even number of 
equal parts, and through the points of division 
draw the lines 1, 3, 3, 4, &c., parallel to the lines 
F and D E. Lay out the circumference of the 
I^ate, as in Pig. 71, 72, or 73 ; divide the circum- 
ference A B in these figures into twice as many 
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parts aa tHere are in the semioirole, Fig. 70, and 
througli tlie poiuta of diTisioii draw tlie lines 
I, 3, 3, 4, &c., at right angles to the centre 
line A B. Then consider where the seam is to be 
located. If it is to be on the shortest side of the 
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plate, the plate will be of the form of Fig. 71. If 
it is to be on the longest side, it will be in the form 
of Fig. 73 ; and if the seam is to be at any other 
place in the circumference, the height at that 
place is to be laid down at the ends of the plate, ' 
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and from one or both ends of th« plate the other 
heights oxe set off on the plate consecutively. 
Suppose, for instance, the seam is to be on No. 4 
line in Fig. 70 ; then, from the centre line k b, 
Fig. 70, its height is measured, between the lines 
B a and e f, and this measurement is laid down at 
d3 
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each end of the centre line A b, Fig. 73, corre- 
spondinglj marked 4. Next, measure in the Bame 




■way, and lay down, Nos. 3, 2, 1, 5, 6, 7, &c., in 
Fig. 73, then draw the cnrre by means of a lath, 
as before described. 

To lay out the junction of tico cylinders qf equal 
diameters, one being penetrated by the other. — ^Thie 




rig.Tl.— JmiDUoaotTiTDCyliiidsniotEiimlDluiMtci. Baakej'Bf 



is not a very common construction in boiler- 
making ; but there are boilers formed something 
like the locomotive, by joining a cylinder to the 
back of a vertical donkey boiler as in Fig. 74. 
First of all, draw a cirde to the diameter of the 
boiler or first cylinder, as a b c, Fig. 75; draw the 
diameter a b, and the lines a e and b d parallel 
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io the centre line o c ; divide the semicircle A c b 
into any eTen number of equal parts and through 
the points of division draw the lines 1, 3, 3, 4, &c., 
pardlel to the sides b d and A B ; then draw the 
line E D parallel to A b, at any convenient dis- 
tance, and you have done all the drawing re- 
quired in Fig. 75. Now lay out the circumference 
of the plate b b, Fig. 76 or 77, and having done so, 
set off the height b d, Fig. 75, in Figs. 76 and 77, 
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to A and A, and draw the parallels A a. Divide 
the line a a or the line b b into twice as many 
equal parts as there are in the semicircle iu 
Fig. 75, and through tlie points of division draw 
the lines 1, 2, 3, 4, 5, &c,, parallel to the centre 
line c D, as in Fig. 76, if the seam is to be on the 
longer side of the plate ; or, as in Fig. 77, if the 
seam is to be on the shorter side of the plate. 
Measure the length of the line 3 on Fig. 75, 
from the line e n to where it touches the semi- 
circle A c Bj and set off the length from the lins 
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A A, Fig. 76 or 77, on the perpendicular line corre- 
epondingly numbered. Measure tlie next line, 
3, Fig. 75, in the same manner, and set it off on 
the correspondingper- 
pendicular line in 
Figs._76 or 77. Mea- 
sure the rest of the 
lines in Fig. 75 in the 
same manner, and set 
them off on the corre- 
^ spending lines in Fig. 
I 76 or 77. Having 
I thns obtained all the 
5 heights, either make 
I a t^nplate for them, 
a or bend a thin stick 
I to skirt the heights, 
i when a line can be . 
I drawn through the 

points with the draw- 

1 point. If the one 
i cylinder is to be 
u Ringed to be rireted 

on the other, and if 
exactness is required, 
an allowance of about 
one thickness of the 
plate less is to he 
made for flanging it 
on the shorter side than on the longer side. The 
reason of this difference is that in flanging the 
shorter side to a right angle, a gain equal to the 
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thickness of the plate is made ; but on the loDger 
side the gain is nothing, because there it is nearly 
straight ; therefore, the flange may be cut by one 
thickness of the plat« 
less, at the shorter side, 
the diflerence nmning 
out gradually till the 
flange gains the full 
breadth at the longer 
", side. In practice, this 
I gradation is seldom 
i observed, because the 
~ extra width of flange 
I gained in bending giTes 
B the riveters better ao- 
m ceas to the work if the 
& holes are put in ac- 
I cordingly, 
€ To lay out the rake 
I o/thefutinelofasteam- 
': skip. — First, lay down 
a the diamet^ of the 
^ funnel as at Fig. 78, 
drawing the ends 
square, aa A B, c D ; 
then, if the rake is to 
be I^ inches to the 
foot, and the diameter 
of the funnel 4 feet, 
set oflf 6 inches irom B to e, and draw the line 
A B for the required angle of the funnel. At any 
convenientdistance, describe twosemiciicles; divide 
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these semicircles mto Miy numter of parts, endea- 
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have the c^i^ line o o for an odd ntimber ; draw 
linea through these points, which only require to 
be produced from f g to A e. Kezt, lay down the 
plates from which to make the funnel, Fig. 79, 
and draw the line A b at the distance of A f, 
Fig. 78, from c d, Fig. 79. Divide these two lines 
into ae many parte on each side of the centre line o, 
as there are parts in the Ml semicircle, Fig. 78, and 
draw lines through the points; then proceed to 
measure with the compasses the length of the Line 
numbered 1 on Fig. 78, and transfer it to Fig. 79, 
marking its distance from the line A b cm the line 
numbered 1 on each side of the centre o. Measure 
in the same way the lines 2, 3, 4, 5, 6, 7, 8, suc- 
cessiTelj, transferring their distances to Fig. 79 
on the lines bearing the corresponding numbers 
— always from the base line a b ; and draw the 
curve through the points by means of a long thin 
lath, or by hand, if necessary. 

As tfi the angle-iron junction-ring at the base 
of the funnel a e, the two sides make an obtuse 
angle with each other on the higher half of the 
funnel, graduating from the natural form of the 
angle-iron — a right angle — at the sides of the 
funnel in the centre line of the Fig. 78, to a 
maximum of obtusenees at a. On the lower 
half, the two sides of the angle-iron form an 
acute angle, attaining its maximum of aouteness 
at E. A " set " or small template is made for the 
angles at A and e reepeefeLfdy ; and, with the aid 
of the sets, the ring is shaped at the f«rge. After 
baTiug been sh/^ed, the entirfl ring is nanally 
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made hol^ and pat in its place after it iLaa'eooled 
and shrunk a little, when it ia close-fitted to the 
funnel aB may be reqnired. 

To lay out the plates of a dome to he placed on the 
top of a boiler. — The rule ia similar to the rule for 
the rake of a Amnel ; but, instead of drawing the 
line representing the deck or angle of the funnel, 
describe the arc of a circle, representing the top 
of the boiler on which the dome is to be placed, 
as in Fig. 80. To begin, draw the line o o ; on 
this line with the radius of the boiler describe an 
an of a circle ; then, with the radius of the 
required dome deaoribe the semiciicles a o b and 
c B D ; join a d and b c continued to f and a ; 
divide the semicircles a o b and c b d into any 
number of parts, having an odd number for the 
centre point at e and o ; and through these points 
draw the lines 1, 2, 3, 4, &c., which only require 
to be drawn &om the line i j to the arc f g. 
It will be observed that the line i j is drawn at 
a convenient distance. K it were drawn touch- 
ing the arc v o, the short lines on each side of the 
centre o o would not be so easily measured. Ifext, 
take the plate of which the dome is to be niade, 
Fig. 81, and square out the required circumfer- 
ence. At one end of the plate, draw the two 
lines 1 1 and f o at the distance asunder of i f, 
Fig. 60 ; divide these lines into as many parts on 
each side of the centre o, as are contained in the 
semicircle, Fig. 80 ; through these points draw 
perpendiculars. Then, measure the lines 1, 2, 3, 4, 
&c., Fig. 80, with the compasses, and from the 
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line I J, Fig;. 81, setoff their distances on the 




perpendicular lines correspoadingly numbered. 
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The curve can then be drawn, as before, by hand, 
or by means of a thin lath of wood. If it is to 
be flanged, a second line can be drawn at the 
depth of the flange from the first curve line. 

To lay out the plates of a dome to be placed on 
one side of a boiler. — Domes are of course round 
or cylindrical, as is shown by the semicircles in 
Fig. 82. Draw the radius of the boiler, and on it 
describe the diameter of the dome in the required 
position ; describe the semicircles with the radius 
of the dome ; divide as before; draw the lines 1, 3, 
3, 4, &c., also OS before. Then lay out the circum- 
ference of the dome required, Fig. 83; and draw 
the lines A b and c d at the distance apart e f. 
Fig. 82. Divide these, as before, into the same 
number of parts on each side of the centre, as there 
are in' the semicircle. Then, with the compasses, 
measure the lengths of the lines 1, 3, 3, 4, &c.. 
Fig. 82, and transfer them as before to Fig. 83, 
marking their distance from A B on the lines with 
the corresponding numbers. Draw the curve 
through the points, cut the plate, roll it, and 
when rolled it will fit exactly on the boiler. But, 
if the plate is not cut to the proper circumference, 
it wiU not fit so well as otherwise it would do. 

K the seam is required to be on one side as at 
No. 6 line, in Fig. 82, work it the same way as is 
given in the directions for elbows or knees. From 
this it may be understood, that the seam may be 
placed anywhere on the circumference. A little 
practice wiU render the laying out easy and 
plain. 
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given at Fig. 85 in tbe shape of an ellipse. The 
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method of doing this is Tery much the same aa in 
the case of the domes, with this difference, that 
instead of drawing eemicirclea on which to divide 
the numbered lines, the elli|Me is to be described 
and is to be divided into any nnmber of partB, as 
before. First, draw the perpendicular line, A a ; 
and on this line, at the required depth of the pipe 
opart, draw the arcs of circles to the radius re- 
spectively of the boiler and the superheater. Then, 
if the ellipse is to be placed across the boiler, 
draw the longer diameter of the connection-pipe 
half on each side of the centre line, a a ; and, 
as there is not room to draw the ellipse in the 
space occupied by the connection-pipe, draw it 
just below, divide it into so many parts on each 
side of the centre, and line it through the connec- 
tion-pipe. Draw the convenient line b c, and 
lay out the circumference of the plate which ia to 
make the pipe, Fig. 86 ; divide it into the same 
number of equal parts on each side of the centre 
as are contained in the ellipse from e to f, Fig. 85 ; 
line these through the points, and draw the line 
A B, Fig. 86, at the distance b d. Fig. 84, from the 
edge of the plate. Measure the lines I, 2, 3, 4, 
on each side of the line b c, and mark their dis- 
tances from the line a b. Fig. 86, on their respec- 
tive sides, on the lines having the corresponding 
numbers. The curve can then be drawn through 
the points, as formerly. 

Sow to lay out the plate for the overhanging 
front of a boiler, asatacE, Fig. 87. — K the top of 
the boiler is to be a semicircle or an arc of a circle. 
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draw the form of tlie top, as at Fig. 87, which is the 
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front elevation ; parallel to that draw the over- 
bang of the front as at Fig. 87a, showing the side 
elevation. Divide a o, into any number of 
eqaal parte, draw Unea through these points 
parallel to the hase line, f a, crossing the over- 
hang, B c E. Next, lay out the circumfer- 
ence of the plate. Fig. 88, and from the base 
line, A B, draw the line d c at the distance of b o. 
Fig. 87. Divide out, on each side of the centre, o, 
the same number of parts as are contained in 
the arc, a o, Fig. 87 ; draw lines through the 
points parallel to the centre line, c c ; measure the 
length of the line. No. 10, Fig. 87, between b e and 
c E, and transfer its length to the line having the 
corresponding number. Fig. 88, marking a point on 
the line on each side of the centre line, c c. Mea- 
sure the rest of the lines. Fig. 87, in the same 
manner, and transfer them to the corresponding 
lines. Fig. 88 ; and draw the curve through the 
points. 

If the top is elliptical, as at Fig. 89, and the 
comer, instead of hanging over, is cut off, as at b o. 
Fig. 89a, it is developed jost in the same manner. 
Draw the front elevation, and divide it into any 
number of equal parts ; draw the side elevation, 
and through it continue the lines &om the front 
elevation ; lay out the circumference, divide iL 
as before, and transfer the lines from Fig. 89 to 
Fig. 90. Also, as before, in this case the nar- 
rowest part of the plate will evidently be at the 
centre. 

How to drair the curve of a boiler top when the 
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versed sine or rise of 
the curve is given.-— 
Let A B be the rise, 
and c D the chord or 
span, B c being a 
round comer. 

Join B c and b d ; 
and divide b c and b d 
into any number of 
points or parts, 1, 3, 
3, 4, &c. On B as 
d, centre, draw arcs 
i tbroTigli the points 1, 
I 2, 3, 4, &c., on each 
* side of the centre a b, 
- e and divide the arcs 
CDS and c f into the 
s same number of equal 
^ parts as B D or B c ; 
draw lines from the 
centre b through the 
points in the arcs D £ 
and c F. The inter- 
sections of these lines 
with the circular arcs 
will give points 
in the curve which 
may be drawn by 
means of a lath, or 
by hand if neces- 
sary. 

To lay out the plates 
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for an egg-e}idecl loikr, as Fig. 93, — First, lay 




Fig. 99.— £g)^end of n Boiler. 

out the semicircle or shape of the boiler end. 




Fig. D3.-E^-eiid. Developtnent. 

Fig. 92, and draw the line b e through the 
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Mntre of the semicircle, thus dividing it in two. 
Next, divide tlie quarter cirole a b into any 
number of equal parts, 1, 2, 3, 4, &o., and draw 
lines through the points of division parallel 
to the base line a s c ; and, on the centre b with 
the radii of the terminations of the lines, 1, 2, 3, 
4, &c., draw quarter circles respectively, ae repre- 
sented in the half-plan b, now being taken as the 
crown of the boiler wh^i looking down upon it, 
instead of b when looking at the side of it. Then, 
in this case, the end is to be made in four plates. 
As B is a quarter circle, and aa it is desirable in 
this sort of work to work always from a centre, 
bisect the quarter circle b c at f, and join f e. 

Proceed then to mark out the plate which is to 
make the end. Draw the base line a b, Pig. 93, 
bisect it, and raise a perpendicular at c ; then 
reckon the length of plate necessary to make or go 
round the quarter circle, c b. Fig. 93, by measuring 
the diameter of the base, multiplying it by 3*1416, 
and dividing the product by 4 for the length of 
the quarter circle. Mark the length thus found, 
on the perpendicular from c, Fig. 93, at u, divide 
c D into I^Q same number of parts as are con> 
tained in the quarter circle, a b. Fig. 92, and 
draw lines through the points parallel to the base 
A c B, and then Bet off die half of the length c d 
on each side of the centre line at c. It will be 
observed that a b. Fig. 93, has also to go round a 
quarter circle. Bisect tiie angle b e c, Fig. 92, 
by the line b f, and, from the centre f, set 
off the distance x c, Fig. 92, cutting the circle at 
e2 



76 THE BOILBBMAKBR'fl ASSISTANT. 

o D, and draw c s and d b. These additional lines 
are for Uie purpose of qjakiag up tke loss that 
would otherwise occur in measuring straight 
across the arc b f, Fig. 92, instead of round 
the curve. Then, measure the length of the arc, 
No. 8, on Fig. 92, from the centre line, £ f, to the 
line o E, and transfer its distance to Fig. 93 
(marking it on each side of the centre) on the 
line having the corresponding number. Measure 
then each of the remaining arcs, 7, 6, 6, 4, &c., 
and transfer it to Fig. 93, on the corresponding 
line. The curves ad, b d, can then he drawn 
through the points. On the centre d, with radius 
D c, Fig. 93, the curve of the base can be drawn; 
or, more correctly, measure the distance c d round 
the curve from d to z and to f, as E d requires 
also to be of the length of a quarter circle. 

Again, if there is to be a circular crown ^te 
on the top, instead of the side plates running to 
the central point, mark off the length of the side 
plate required, from e and f to g and h, Fig. 93, 
also from c to o, on the centre line, when tiiie 
carve can be drawn throngh the points. 

This process canl)e verified by multiplying the 
breadth of the plate at given parts by 4 ; and 
multiplying the diameter of the semicircle. Fig. 93, 
at the corresponding parts, by 31416. If the 
two products agree, the work is right. Of course, 
it can be done at first in this way, by multiply- 
ing the diameter at certain places, as 1,2,3, 4,&c., 
Fig. 92, by 3-1416, and dividing by the number of 
plates of whioh it is to be made, and setting off 
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half the product on 
the correspoading 
lines on each side of 
the centre line in 
Fig. 93. 

Another way, 
sometimes em- 
I ployed, is to take 
I once and a half the 
J diameter of the 
. boiler for the ra- 
I diusofthe two sides 
I and the bottom 
I edge ; and once 
T and a half the dia- 
& meter of the crown 
plate for the ra- 
dius of the small 
end. 

The top of the 
dome of a locomo- 
tive is drawn in the 
. same way ; except 
I that the base is 
^ straight, it being 
° made all in one 
J plate, and the 
I points gathered in 
S after it is bent 
35 and welded up the 
^ aides. See Figs. 94 
and 95. 
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To draw the rite of the plates of a frustum of a 
cone mthout continuing the lines at the aides to a 
point, or ichen the point is not accessible. — As, for 
instance, the fire-box of a donkey boiler, or the 
plates of a land boiler when it is made as per 
diagram, Fig. 96. 



Fig. M.— ConiiM) L&pped VMaa at % Bcdld'. 

Gtreat difficulty is sometimes experienced in 
marking the cuTYe or camber on plates, when 
there is only a slight taper, and when, conse- 
quently, the sides would run to a great length 
before they meet. The mode of finding the curve 
or camber, which we now proceed to give, is the 
simplest, the quickest, and the only correct 
method, that has yet been pat forward for the 
U8^ of boilermakers or metal-plate workers; the 
discovery and correct application of which is due 
to Mr, R, Fyfe, Oowlaira Works, Glasgow- 
Let A B c D, Fig. 97, be the shape of the cone for 
which it is required to describe the cambers A E B 
and D F c. Proceed by placing one leg of the 
compasses at h, when, if it is exactly central, 
between a d and the centre line g f, it should 
just touch the lines a d and g f in describing a 
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circle ; then with h (the centre of the circle) as 
a centre, and the radius h a., describe an arc of a 
circle, cutting the centre line e g f, at e, when 
the distance intercepted between o and b will 
be the rise. On the same centre, with h d as 
radius, describe an arc of a circle, cutting the 
centre line again at f, when the space inter- 
cepted between j and f will be the rise of the 
shorter curve d f c If the working be correct, 
the distance between f and e should equal d a. 




Sig. SI.— ConiCdl tUtes. tiemlopioeat. 



When it is required to point out definitely the 
centre h on which the point of the compasses are 
placed, proceed thus. Draw a line i k parallel 
to G F at the distance of a little less than half of 
a B from g f ; then from c B at the same distance, 
draw the line l m parallel to c b. The intersection 
of these two lines will be the centre of the circle h. 

Again, to be accurate in the drawing of the 
curve by hand, there ought to be found more 
points than the one in the centre of the curve. 
To accomplish this, divide the lines A B and c d. 
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Fig. 98, each into the aame number of equal parte, 
and drair lines through the points aa shown, 
"^hen this is done, it will be seen that the linen 
are all converging towards one point at the nar- 
rowest side of the figure, i> c. Therefore, each of 
those parts into which it has been divided is 
itself taper; and, by means of the construction 




Fig.oa-Ci 
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already illustrated in Fig. 97, a point in the curve 
can be marked on each of the lines of division as 
before. 

Wq will now develop the circumference of the 
cone as at Fig. 99 ; that is, if the circumferencQ is 
to be made up in one plate. It will be seen that 
the FigB. 97 and 98 merely represented the diameter 
of the cone, or side view ; and that the curve will 
require to be extended over more'thau three times 
the diameter, so that we have to describe another 
cone in each side of the one previously drawn. 
To do so, we will proceed as follows. From e as 
a centre and radius of e to b, describe an arc of a 
circle at i) ; the same again from F as a centre and 
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F c as radius, desoribing an arc of a circle at a. 
Then, 'with the same radios and b and c respec- 
tively as centres, describe an aro of a circle at g. 




and another at it ; next, on E and f respectively 
as centres and radius E f, describe arcs of a circle. 
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cnttiiig the others &t o and h ; again, on B and c 
as centres and radiusj b c, describe arcs, catting 
the others at a and d ; join the intersections thus 
formed with the middle cone first drawn, when 
we will have three cones, each equal in every re- 
spect to the other, and also four points in the 
curve A B c D, which can be depended on. Then, 
by making a small template to the curve already 
described on the middle cone according to the 
method shown in Figs. 97 and 98, and applying 
it to the points a b, and c d, we can draw it with 
a pencil or draw-point, which will save d little 
time. The lesser curve, of course, is done in the 



To find the rise and radius of a cone hy calculation. 
—Suppose the frustum of a cone as per diagram, 
Fig. 100, the larger diameter of which is 20 inches, 




Fls*> 109 and 101.— Bftdim and Blea oti Coiu. 
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the less diameter 16 inclies, and tlie depth 36 
inches ; to find the radioB, or, in other words, how 
far tho side lines will run before they meet. 

Divide the greater diameter by the difference 
between the greater and less diameters, and mul- 
tiply the depth by the product. The answer will 
be the radius in inches, the dimensiona being 
given in inches. Thus : 20 — 16 = 4 : then 20 ~ 
4 = 5, and 36 X 5 = 180 iachea -r 12 = 15 feet. 
Another rule is : — to say, by proportion, as half the 
difference between the two diameters is to the 
radius of the larger diameter, so is the slant depth 
of the plate to the radius required ; thus 20 — 
16 = 4 -r 2 = 2 ; then half the radius of the 
larger diameter, being 10 inches, and the depth 
36 inches, it stands thus : 36 X 10 = 360 ^ 2 
= 180 as before, or say, by proportion, b c : b d 
: ; H A : B 0. 

Next, to find the rise of the cone. Square the 
radius b d of the larger diameter and subtract it 
from the square of the radius b o ; the square 
root of the product will be the length of the per- 
pendicular o D ; subtract o D from o b, and the 
remainder will be the height of the rise. 
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There ia a margin of -^ inch in some of the 
Tolues. It was thought better to let it go thus 
than to trouble with -^ inch or ^ inch in. the 
columns of figures. 

The table is very suitable for all classes of 
boilers. The smaller sizes of rivets, from f inch to 
■fg inch, are seldom used in boilers ; but they are 
very well pr'^ portioned for oil-tanks or for wafer- 
iaaka. 
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POWER AND PB0P0BTI0N8 OF STEAM 
BOHiEES. 

Cornish, and Lancashire Boilbbs. 
A VERTICAL or upright surface has, it is con- 
sidered, only half the evaporative value of a hori- 
zontal surface. That is, for instmce, the sides of 
ft locomotive fire-hox are only half as effective per 
square foot as the flat top of the box. 

Iq tubes and flues the effective surface measured 
on the circumference is 1^ times the diameter. 

One cubic foot of water evaporated per hour ia 
equivalent to one nominal horse-power. Thus, a 
boiler that boUa or evaporates 20 cubic feet of 
water per hour is a boiler of 20 nominal horse- 
power. 

An easy approximate rule for the nominal horse- 
power is to multiply the length of the boiler by 
the diameter, in feet, and divide by 6 : the 
quotient is the nominal horse-power. 

Another rule. — Multiply the heating surface in 
square yards by the fire-grate surface in square 
feet ; the square root of the product is the nominal 
horse-power. 
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The fire-grate surface is eqiial to the square of 
the nominal horae-power, divided by the heating 
snrface ia square 3-ards. That is to say, square the 
nominal horse-pover, and divide it by the heating 
surface in square yards ; the quotient ia the fire- 
grate surface in square feet. 

Or, 1 square foot of fire-grate per nominal 
horse-power. 

The heating surface. — Square the nominal horse- 
power, and divide that by the fire-grato surface 
in square feet ; the quotient is the heating surface 
in square yards. 

Or, 1 square yard of heating surface per 
nominal horse- power. 

Capacity of Boiler. — One cubic yard of boiler 
capacity per nominal horse-power. 

Steam-room should be about eight times the 
contents of the cylinder of the engine supplied 
with steam by the boiler. 

One cubic foot of water equals 6'232 gallons. 

Locomotive Boilebs. 

To find the quantity of mater evaporated in cubic 
feet per hour; that is, the nominal horse-power. — 
Square the area of the heating surface in square 
feet, and divide by the area of the fire-grate in 
square feet ; multiply the quotient by '0022 ; the 
product is the nominal horse-power. 

To find tite area of the heating surface. — Mul- 
tiply the nominal horse-power by the area of the 
grate in square feet ; extract the square root of 
the product, and multiply the root found by 21*3 ; 
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the product is the area of the heating enrface 
in square feet. 

To find the area of the fire-grate surface. — 
Square the area of the heating surface in square 
feet, divide it by the number of nominal horse- 
power, or the cubic feet of water evaporated per 
hour. The quotient multiplied by '0023 equals 
the area of the fire-grate surface in square feet. 

Or, divide the area of the beating surface in 
square feet by 65 ; the quotient will bo the area of 
the fire-grate in square feet, nearly. 

Tubular Boilers or Marine Boilers. 

Each nominal borse-power requires the evapo- 
ration of 1 cubic foot of water per hour; 13 
square feet of beating-surface, only | of the 
whole tube-surface being taken as effective ; and 
30 square inches of fire-grate per nominal horse- 
power. The sectional area of the tubes to be 
about ^ of the fire-grate. 

GifNEKAL Rule fob all Glasses of Boilers. 
Twelve square feet of heating-surface, and 
f square foot of fire-grate, per nominal horse- 
power, are very good proportions. A boiler that 
is large enough to do its work is better than one 
that is deficient in surface. When the propor- 
tions of a boiler are not large enough, it re- 
quires to be forced to get the work out of it, 
and this can only be done at expense for fuel. 
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Rules for Safety- Valves. 

1. To find the distance from the fulcrum at which 
a given weight is to be placed on the lever, in order 
to balance a given pressure in the boiler, — Multiply 
the ateam-pressure on the whole area of the 
eafety-vfdve by the distance of the centre of the 
valvo from the centre of the fulcrum. Multiply 
the dead weight of the lever and the valve by 
half the length of the lever. Subtract this pro- 
duct from the firat product, and divide the 
remainder by the given weight, supposed to he a 
cast-iron ball. The quotient is the required dis- 
tance of the weight from the fulcrum. 

Suppose that the entire pressure of steam on 
the valve is 24 lbs. ; that the centre of the valve 
is 3 inches from the centre of the fulcrum ; and 
that the weight of the hall is 3 lbs. The first 
product is 24 X 2 = 48. The length of the lever 
is 16 inches, and the united weight of the lever 
and valve is 4 lbs., and the second product is 
(16 -r 2 =) 8 X 4 = 32. Then 48 - 32 = 16 ; 
and 16 -f- 3 ^ 5^ inches, the required distance of 
the centre of the ball from the centre of the 
fulcrum. 

2, Given the whole pressure on the valve, its 
distance from the fulcrum or point of the lever, 
the length of the lever, and the weight of the lever; 
to find the weight of the ball to hang on that given 
length in order tbat the steam may blow off at the 
given pressure. Multiply the whole pressure on the 
valve by its distance from the fulcrum ; from this 
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product subtract the product of tie weight of the 
lever and Talre, multiplied by one-half of the 
length of the lever, then divide the remainder 
by the whole length of the lever. The quotient 
is the weight of the ball in lbs. 

The pressure in the boiler is 60 lbs. per square 
inch on the valve, the centre of the valve is 2 inches 
from the fulcrum, the weight of the valve and 
lever is 10 lbs., and the length of the lever is 
14 inches. 

Suppose the opening in the boiler to be 2 inches ' 
in diameter, then 2 squared = 4 ; and 4 multiplied 
by 7854 = 3'1416 square inches, the area of the 
valve. The whole pressure on the valve is 60 Ibe, 
X 3-1416 = 188-496 lbs. The distance of the 
centre of the valve from the fulcrum is 2 inches, 
and 188-496 multiplied by 2 = 376-992. From 
this product, subtract the product of the weight 
of the valve and lever (10 Iba.) by the half-length 
of lever, 7 inches (total length being 14 inches) or 
10 X 7 = 70. Then 376-992 - 70 — 306-992 ; 
and 306-922 divided by the length of lever, or 
14 inches = 21*828 lbs., the required weight of 
ball. 

3. Given the resistance, or weight of hall, the 
weight of the lever, the distance of the power 
from the fulcrum ; the distance of the resistance 
Arom the fulcrum ; to find the power or pressure on 
the valve. Multiply the resistance, or weight of 
the ball, by the length of the lever. To the pro- 
duct add the. product of the weight of the lever 
and valve by the half-length of lever, and divide the 
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sum by the distance of the power from the fulcrum. 
The qaotient ia the pressure on the ybIyb in lbs. 

Suppose the ball weighs 21*928 lbs., the length 
of the lever 14 inches, the weight of the lever and 
valve 10 lbs., the distance of the power from the 
fulcrum 2 inches ; then (21-938 X 14 = 306-992) 
+ (10 X 7 - 70) = 376-992 ; and 376-992 -;- 
2 = 188*496 lbs., the whole pressure on the valve. 
This pressure divided hj the area of the valve la 
square inches, gives the pressure per sqoare inch 
on the boiler. 




4, Oiceit the icholc pressure and its distance from 
t!te falcruiii-, the load or hall and its distance fi-oni 
the fulcrum, to find the weight of the lever. — Mul- 
tiply the whole pressure by the distance of the 
centre of the valve from the fulcrum ; Jrom this 
product subtract the product of the weight of the 
ball multiplied by the length of the lever ; divide 
the remainder by the half-length of the lever. 
The quotient is the weight of the lever In lbs. 

IJet the pressure be 188-496 lbs., distance of 
valve from fulcrum 2 inches, weight of 21*928 lbs.. 
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length of lever 14 inches. Required the weight 
of the lever. (188-496 x 2 = 376-993) and 
(21-928 X 14= 306-992). Subtracting the second 
from the first product, 376-992 - 306-992 = 

70 ; and 70 -i- 7= 10 Iba., the weight of the lever 
and valve. 

Note, — These rules, though not exact, are suffi- 
ciently approximate for ordiniit^ me. 
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CHAPTER VXII. 
STRENGTH AND WEIGHT OF moN. 
Tensile Strength of Baks and Plates. 
Breaking tensile strength of bar-iroa (aver- 
age) per square inch of section ; — 
Best Yorkshire, 28*3 tooB. 
Best Staffordshire, 26-3 tons. 
Beat Lanartehire, 24'8 tons. 
Breaking tensile strength of hoiler plate (aver- 
age) per square inch : — 

Best Yorkshire plate, 25 tons. 
Crown, or best Staffordshire plate, 20 tons. 
Glasgow best best boiler plates, 24 tons. 
Multiply the tensile strength of the plate by 
0-7 ; the product is the strength of the joints in 
double- riveted boilers. 

For single-riveted joints multiply by 0*56 for 
the strength of joint. 

The working strain should not be more than i of 
the strength of joint. 

LowMOOR Rivet-Iron. 
The breaking tensile strength of rivet-iron is 
equal to 26 tons per square inch of its section. 

The shearing strength of Lowmoor rivets is equal 
to 18 times the square of the diameter in inches. 
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Working Strength of Boilbbs. 

To find tlie thickness of plate necessary for 
cylindrical boilers to stand a given pressure, when 
the diameter is giyen ; — 

Yorkshire Plates. — Multiply the given pressure 
by the given diameter in inches, and divide by 
15,600, for the thickness in inches and parts of an 
inch of plate double-riveted ; or, divide by 13,400 
for plate single-riveted. 

Besi Staffordikire Plate. — Multiply the given 
pressure by the given diameter in inches, and 
divide by 12,400, for the thickness in inches 
of plate double-riveted ; or, divide by 10,000 for 
plate single-riveted. 

Ordinary Iron Plate. — Divide by 7,400 for 
double-riveted plate ; or, by 6,000 for single- 
riveted plate. 

To find the pressure at which a cylindrical 
boiler may be safely worked, the diameter and the 
thickness of plates being given '.-~ 

Torkihire Plates. — Multiply twice'the thickness 
of the plate in inches by 7,800 for doable-riveted 
joints, or by 6,200 for singlo-riveted jointa, and 
divide by the diameter of the boiler in inches. 
The quotient is the working pressure in lbs. per 
square inch. 

Beat Staffordshire Plates. — Multiply twice the 
thickness in inches by 6,200 for double-riveted 
joints ; or by 5,000 for single-riveted joints ; and 
divide by the diameter in inches ; the quotient is 
the working pressure in lbs. per square inch. 

Ordiimry Iron. — Multiply by 3,700 for double- 
rivetod joints ; ot by 3,000 for single-riveted joints. 
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The qaotiwt is tlie working presBure in lbs. per 
square indi. 

Btatino Flat Scbfacbs in Boiisbs. 

Square the ttickneBB of the plate in inches (that 
is, multiply the thickness of the plate by itself), 
and multiply the product by 16,000 ; then, divide 
this prodoct by the pressure in lbs. per square 
inch of the boiler, and the square root of the quo- 
tient is the proper distance of stays apart from 
centre to centre, in inchra. 

Suppose the plate to be 0-5 inoh or ^ inch thick, 
and die pressure 30 lbs. per square inch. Then '5 
X -5 = -25 ; and 25 x 16,000 = 4,000 ; and 4,000 
^ 20 = 200 ; the square root of 200 is 14-14 
inches, or 1 4| inches from centre to centre of stays^ 

Having got the distance apart of the stays, 
what ought to be the thickness of the stays f 
Multiply the area supported by the stay in 
square inches by the pressure in lbs. per square 
inch, and divide by 9,000 if the stay is thick- 
ened where the screw is cut, or by 6,000 if the 
screw is cat in the body of the stay. The square 
root of the quotient is the thickness required. 

Thus, taking the same data, 14-14* =159-9396 ; 
and this X 20 = 3,198-7920, which divided by 
6,000 = -5331. The square root of -5331 is 
•73 inch. Eeducing this decimal to ordinary 
fractions, '73 X 8 = 6-84 eighths of an inch ; 
and 84 x 2= 1-64 sixteenths; and -64 X 2 = 1-28 
thirty-seconds. So, the diameter of the stay re- 
quired is 4 tV 'A' vmh. 
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"Weight op "WBonoHT-InoM Plates and Bars. 
Thickness of plates in | parts of an inoh nml- 

tiplied by 5 = Iba. weight per square foot. 
Thickness of plates in -^ parts of an inch 

multiplied by 2'5 = lbs. weight per square foot. 
Area of section of flat bare (in inches) multiplied 

by 3-33 = lbs. weight per foot of length. 
Area of section of flat bare in | parts of an inch 

multipliedby'052=lbs.weightpGr foot of length. 
Diameter of round iron in inches squared midti- 

plied by 2'64 = lbs. per foot of length. 
Multiply the weight of wrought iron by 1"15 for 

the weight of copper. 
Multiply the weight of wrought iron 1^ -93 for 

the weight of cast iron. 
Multiply the weight of wrought iron by 1*02 for 

the weight of steel. 
Multiply the weight of wrought iron by 1*09 for 

the weight of brass. 

Examples. — Given a plate 6 feet long, 3 feet 
broad, and f inch thick ; to find the weight. 
The surface ia equal to 6 X 3 = 18 square feet ; 
then f X 5 = 15 lbs. per square foot; and 
15 lbs. X 18 square feet = 270 lbs., or 3 cwt. 
1 qr. 14i lbs., the weight of the plate. 

Given a flat bar 1 foot long, 3 inches broad, 
and ^ thick, to find the weight. Sectional area, 
3 X '5 = 1-5 square inch ; and 3'33 X 1*5 = 
5 lbs., the weight of the bar. 

CKven a round bar 1^ inches diameter ; to find 
the weight per foot of length. The square of the 
diameter is 1-5 X 15 = 225 ; and 2-26 X 2'64 = 
5'94 lbs. per foot of length. 
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7-60 
n-30 

16-00 
8-1* 
12-70 
16-90 
21-10 
9-36 
14-10 
18-72 
23-40 
28-08 
10-30 
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6-61 

10-00 
13-30 

7-60 
11-30 
15-00 
18-80 

8-32 
12-60 
16-64 
20-80 
24-96 

9-12 


1 


6-81 
8-76 
11-70 
6-66 

9-80 
13-10 
16-38 

7-28 
10-90 
14-58 
18-20 
21-84 

S-02 


! 


600 
7S0 
10-00 

6-63 
8-40 
11-30 
13-10 
6-2* 
9-38 
12-48 
16-60 
18-72 
6-87 


1 


4-16 
6-26 
8-33 

7-00 
B-38 
11-70 
6-20 
7-80 
10-40 
1300 
16-60 
5-73 


t 


3-82 

6-00 

3-76 
5-60 
7-60 
9-38 
4-16 
6-26 
8-32 
10-40 
12-48 
4-68 


t 
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1-66 

2-60 
3-33 
1-88 
2-80 
3-76 
4-68 
2-08 
3-12 
4-16 
6-20 
62* 
2-28 


t 


■83 

1-67 
■94 
1-40 

2-34 
1-04 
1-66 

2-08 
2-60 
3-12 
1-16 
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40-72 
12-48 
18-64 
24-98 
31-20 
37-44 
43-90 
13-30 
20-00 
26-70 
33-28 
40-00 
46-66 
63-40 
14-20 


1 


36-63 
10-92 
16-31 
21-84 
27-30 
32-76 
38-30 
11-70 
17-60 
23-24 
29-12 
36-00 
40-74 
46-65 
12-40 


1 


30-54 

9-36 
1*10 
18-72 
23-40 
28-08 
32-30 
10-00 
15-00 
20-00 
25-00 
30-00 
35-00 
40-00 
10-60 


1 

i 


25-45 
7-80 
11-66 
15-60 
19-60 
23-40 
27-30 
8-30 
12-60 
16-60 
20-68 
26-00 
29-10 
33-26 
8-80 


20-36 
6-24 
9-32 
12-48 
14-60 
18-72 
21-90 
6-67 
10-00 
13-28 
16-64 
20-00 
23-28 
26-60 
7-04 


1 


15-27 

6-99 
9-36 
11-70 

14-10 

16-40 
6-00 
7-60 
10-00 
12-48 
15-00 
17-46 
20-00 
6-28 


1 


10-18 

3-12 
4-66 
6-24 
7-80 
9-38 
10-90 
3-32 
6-00 
6-66 
8-32 
1000 
11-S4 
13-30 
3-62 


1 


6-09 
1-66 
2-33 
3-12 
3-90 

5-47 
1-66 
2-60 
, 3-33 
4-16 
6-00 
5-82 
6-67 
1-76 
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26-60 
36-30 
44-30 
63-00 
62-00 
70-80 
18-30 
28-00 
37-50 
46-90 
56-30 
65-50 
77-60 
19-70 
29-60 
39-50 
19-40 
69-20 
69-30 
79-20 
20-80 




31-20 
28-30 
36-40 
42-40 

49-60 
66-70 
14-96 
22-50 

37-44 
44-88 
62-40 
60-00 
15-76 
23-80 
31-60 
39-52 
47-36 
65-40 
63-30 
10-64 


18-66 

24-80 
30-94 
37-10 
43-40 
49-60 
13-09 
19-70 
26-18 
32-76 
39-27 
45-BO 

13-79 

20-72 
27-95 
34-68 
41-44 

48-37 
55-40 
14-56 




13-30 
17-69 
22-10 
26-60 
31-00 
36-36 
9-36 
1410 
18-70 
23-40 
23-06 
32-75 
37-60 
9-86 
.14-80 
19-75 
24-70 
29-60 
34-66 
39-60 
10-40 


10-40 
U-12 

17-68 
21-20 
24-SO 
28-28 

7-60 
11-30 
14-96 
18-72 
22-44 
26-20 
30-00 

7-88 
li-84 
15-80 
19-76 
23-68 
27-64 
31-70 

8-32 


7-95 
10-69 
13-26 
15-90 
18-60 
21-21 

6-63 

8-40 
11-22 
1404 
16-83 
19-66 
22-50 

6-91 

11-85 
14-82 
17-76 
20-73 
23-80 
6-24 
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46-80 
69-60- 
70-20 
81-90 
93-80 
24-39 
36-60 
48-96 
60-84 
73-26 
8514 
97-38 
25-20 
37-89 
49-68 


1 


41-60 
62-00 
62-40 
72-80 
83-20 
21-68 
32-40 
43-62 
54-08 
6512 
75-88 
86-66 
22-40 

44-96 


1 


36-40 
45-50 
64-60 
63-70 
72-80 
18-97 
28-36 
38-08 
47-32 
56-98 
66-22 
75-74 
19-60 
29-47 
39-34 


t 


31-20 

39-00 
46-80 
64-60 
62-40 
16-26 
24-30 
32-64 
40-56 
48-84 
58-76 
64-92 
16-80 
26-26 
33-72 


i 




1 


20-80 
26-00 
31-20 
36-40 
41-60 
10-84 
16-30 
21-76 
27-04 
32-66 
37-94 
43-28 
11-20 
16-84 
22-58 






16-60 

23-40 
27-30 
31-20 

8-13 
12-20 
16-32 
20-28 
24-42 
28-38 
32-46 

8-40 
12-63 
16-86 






10-40 
13-00 
15-60 
18-20 
20-80 
5-42 
8-10 
10-88 
13-62 
16-28 
18-92 
21-64 
5-60 
8-42 
11-24 




t 


6-20- 
6-60 
7-80 
9-10 
10-40 

2-71 
4-OS 
6-44 
6-76 
8-14 
9-46 
10-83 
2-80 
4-21 
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70-20 
83-20 
98-20 
113-30 
3910 
43-70 
68-30 
73-80 
87-40 
102-00 
117-50 
31-20 
46-80 
62-40 
78-80 
93-60 
lOB-20 
126-00 
33-30 
50-00 
66-70 
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66-16 
66-36 
78-58 

89-86 
23-24 
34-96 
46-70 
68-24 
69-93 
81-60 
93-30 
24-96 
37-44 
49-92 
62-40 
76-00 
87-36 
100-00 
36-70 
40-00 
53-44 


49-14 

58-94 
68-64 
78-71 
30-37 
30-69 
40-81 
60-96 
61-18 
71-40 
31-70 
31-84 
32-76 
43-68 
54-60 
65-60 
76-44 
37-60 
23-30 
35-00 
48-76 


42-12 

60-62 
68-92 
67-38 
17-46 
26-22 
84-98 
43-68 
52-44 
61-20 
69-90 
18-72 
28-08 
37-44 
46-80 
66-30 
65-62 
76-00 
20-00 
30-00 
40-08 


;3610 

42-10 
49-10 
56-15 
14-65 
21-86 
29-15 
36-60 
43-70 
51-00 
68-30 
16-60 
23-40 
31-20 
39-40 
46-90 
54-60 
62-60 
16-70 
26-00 
3340 


28-08 

39-28 
44-92 
11-62 
17-48 
23-72 

34-96 
40-80 
46-60 
12-48 
18-72 
24-98 
31-20 
37-44 
43-80 
60-00 
13-30 
20-00 
26-73 


31 -U6 

35-26 
29-46 
33-63 

8-73 
13-11 
17-48 
31-84 
26-22 
30-60 
34-96 

9-36 
U-04 
18-72 
23-40 
38-08 
32-76 
37-80 
10-00 
16-00 
20-00 
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66-70 

80-00 
93-30 

106-70 
28-32 
42-50 
66-72 
70-80 
85-00 

113-30 
30-00 
60-00 
90-00 

120-00 


1 


58-30 

70-00 
81-70 
93-30 
24-80 
87-20 
49-63 
62-00 
74-40 
86-80 
99-20 
26-25 
52-50 
78-68 
105-00 


1 


60-00 
6000 
7000 

80-00 
21-30 
31-90 

42-54 
53-10 
63-80 

74-40 
84-90 
22-60 
45-00 
67-44 
90-00 


1 


41-70 
60-00 
68-40 
66-70 
17-70 
26-60 
36-45 
44-30 
63-10 
62-00 
70-80 
18-76 
37-50 
66-20 
75-00 


1 


33-30 

40-00 
46-70 
63-30 
1416 
21-30 
28-36 
35-40 
42-40 
49-60 
66-60 
15-00 
30-00 
44-96 
60-00 
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25-00 
30-00 
35-00 
40-00 
10-62 
16-90 

26-64 
31-90 
37-14 
42-45 
11-25 
22-60 
33-72 
45-00 
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16-70 

20-00 
23-30 
26-62 

7-08 
10-60 
14-18 
17-68 
21-30 
24-76 
28-30 

7-60 
15-00 
22-48 
30-00 
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8-32 
1000 
11-70 
13-31 

3-54 

7-09 
S-84 
10-60 
12-38 
14-16 
3-75 
7-60 
11-24 
15-00 
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iNGLE-iron rings, 47 
Aritlmietical mgoM, 1 ' 
"pENDS, to develop, 66 

Boilera, power and ]propot- 

tions of, 86 ; Comish and 

lancaihire toilers, 86 ; 

locomotive boilen, S3 ; 

marine boilers, 87 ; general 

roles, 87 
BuQers, egg-end, to lay out 

the ^tea of, 73 
Boilers, riveted joints for, 

table of, 84 
Beyers, staving Sat surfaces 

of, 91 
BoilGn, working strength of. 



CIBCLES, meiuntation of, 
6; diameters and circum- 
fetencee, 12 
Cisterns, capacity o^ 37 
Cons, to find the risa and 

radios of a, 82 
Cones, and frustra of cones, 
content or capacity of, U, 
11 



Copper-plates, weight of, 

table of, lOB 
Comiah boiler, power and pio- 

portiona of, SS 
Cylinder, length of plate for 

constructing, 43 ; welded 

Boam, 46 ; ^p seam, 46 ; 

laving out conical plates of 

a boiler, 78 
Cylindersj penetrating, of 

equal diameters, to develop. 



feet, 6 

Bome, steam, on a boiler, to 
lay out the plates of, 64, 60, 



™ai 



Fronts, sloped, of a boiler, to 

lay oat, 69, 72 
Funnel of a steam ship, the 

rake o^ to lay out, 61 

GEOMETRICAL deHni- 
tious,2 
Geometr)', practical, 26 
Globes, or spheres, capacity 
0^ 40 ; segments, 40 
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Iron, EtnaKth and weight 
of, 92; Lowmoor EiTet- 
iron, 92, 95 ; table of weight 
of flat bar iron, 96 ; table of 
weight of iron platei, 106 

> do- 



Locomotive boilots, power and 
proportioDS of, 86 

Locomotive engine, saddle- 
tank of a, 11. 



Measure, Bqnaie and cnbic, 3 
Uenmration of circles, el- 
lipses, rectanglee, 6 ; cubic 
mensuratiati, 9 



Riveted joints for boilers, 
table of, S« 

SADDLB-TANK of a loco- 
motive engine, 41 
Safety-valves, rules for, 88 

TANKS and cisterns, capa- 
city of, 37 
Templating, 60 
TubiUai boilers, power and 
proportions of, 87 
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PHILADELPHIA, 1876. 
THE PRIZE MEDAL 

Was awarded ta lbs Fubliibcis for 

Book* : Badimsntsr;, Scientific, 

"WEALE'SSEniES," ETC. 



A NEW LIST OF 

WEALE'S SERIES 



c C/flJi«, &^cTi 



^ " WEALE'S SERIES includes Teitt-Books on almost every branch of 
Science and Industry, comprising sucli subjecls as Agriculture, Arctiitec' 
and Building, Civil Engineering, Fine Arts, Mechanics and Median 
Engineering. Physical and Chemical Science, and many miscellaneous 
Treatises. The whole are constantly undergoing revision, and new editions, 
brought np to the latest discoveries in scientific leseaich, are constantly 
issued. The prices at which they are sold are as low as their excellence '~ 
assured." — American Literary Gatelte. 

" Amongst the literature of technical education, Weale's Series has ei 
enjoyed a high reputation, and the additions being made by Messrs. Crosby 
LoCKWOOD 8c Co. render the series even more complete, and bring the infor- 
mation upon the several subjects down to the present time." — Minitig 
youmal. 

" It is impossible to do otherwise than bear testimony to the value of 
Weals' s Ssries."— Engineer. 

Everybody — even that outrageous nuisance ' Every Schoolboy' — knows 
_._ merits of ' Weale's Rudiuentaky Series.' Aoy persons wishing to 
acquire knowledge cannot do better than look through Weale's Series and 
get si] the books they require. The Series is indeed an inexhauslible IT- — 
ot literary wealth."— r/H Metropolitan. 

" WEALE'S SERIES has become a standard as well as an unriva 
collection o£ treatises in all branches of art and science." — Public Opiniei 



LONDON, 1862. 
THE PRIZE MEDAL 

Wu (MTded to the Publiihen cf 
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CROSBY LOCKWOOD S 

7, STATIONKKS' HALL COURT, LUDCATE BILL," LONPON, S.C. 




WEALE'S RUDIMENTARY SERIES. 

VBAIE'S BVDIMENTAAT SCIENTIFIC SEKIBS. 



are freely Illustrated with 
re requisite. l^ioaEhout Che fol- 
:ood that tlie bodks are bound in 

t£ly bound in clalh ieardt far 6d, 

. _ 'srdeting from this List it is recommended, as a 

means nf facilitalins iusiness and obviating error, to quele tha 

^ numbers a^xed to the volumes, as <aeli as the titles and prices. 

No. ARCHITECTURE, BUILDING, ETC. 
i6. ARCHITECTURE— ORDERS— Tht Orders and Ibeir ^Esthetic 
Principles. B^W. H. Lebds. Illustrated, ii. 6d. 

17. ARCHITECTURE— STYLES— 1^^ Histoiy and Description of 

the Snlei of Architecture of Various Countries, from the Earliest to the 
Present Period. By T. Talbot Buhv, E.R.I.B-A., tc. lliustrated. as. 
'." Ordbbs mid HiiTLKS OF AscMiiECTURB, in One Vol., 31. 6rf. 

18. ARCHITECTURE— DESIGN— Tht Principles of Design in 

Architecture, as iieducible from Nature aud eiemplificd in the Works of Iho 

Greek and Gothic Architects. ByE.L. Garbbtt, Architect. Illuslrated. js.6d. 

■,• The three preceding Wsrki, in One handsome Vol., half bound, entilUd 

M. THE ART OF BUILDING, Rudiments of. General Principles 
Working Dri^kgsrSpeeificatioM, and Esti'ma™. b"e. Dobson, is.t" ' 

13. BRICKS AND TILES, Rudimentary Treatise on the Mannfac 
ture at; containing an Outline of the Principles of Brickmaking. By Edw. 
DoiisoN,M.R.LB.A. With Additions by C.TOHUHS0N,F.R.a.lllustraled,3S.] 

15. MASONRY AND STONECUTTING ; inwMch the Principles 
of Masonic Projesfion and theit application to tlie Coustniclion of Curved 
Wing. Walls, Domes, Ohlique B^ldE•^', and Roman and Gothic Vaulting, 
are eipliined. ByEoH-ARDDOBSON, M.R.I.B.A., *e. as. 6d,t 

44. FOUNDATIONS AND CONCRETE WOiSA'S, a Rudimentary 
Treatise on ; contaiclug a Synopsis of the principal oases of Foundation 
Works, with the usual Modes of Tteatment, and Practical Remarks on 
Footings, Plankine, Sand, Concrete, BSton, Pile-drivine, Caissons, and 
CoSerdams. ByE. Dobson,H.R.I.6.A., &c. Fifth Edition, revised. is.6d. 

41. COTTAGE BUILDING. By C. BRUCB Allbm, Architect 
Ninth Edition, revised and enlar^d. Numerous Illustrations. is.Gd. 

45- LIMBS, CEMENTS, MORTARS, CONCRETES, MASTICS, 
PLASTERING, Sec. By G. R. Burhbll, C.E. Twelfth Edition. Is. ed. 

57. WARMING AND VENTILATION, a Rudimentary Treatise 

on ; beinr a concise Exposition of the General Principlesof the Art of Wam- 

. inr and VeuUlating Domestic and Public Buildings. Mines, Lighthouses, 

Ships, Sc. By Ckarlbs Tomlihson, F.K.S., (.c. Illustrated, js. 

ii". CONSTRUCTION OF DOOR LOCKS. Compiled from the 

Papers of A. C. HOBBS, Esq., of New York, and Edited by Charles Ton- 

UKSON, F.R.S. To which is added, a Description of Fenby's Patent Locks, 

and a Note upon Iron Savbs by Bosbrt Mallei, M.I.C.E. Illus. is. 6d. 

m. ARCHES, PIERS, BUTTRESSES, frc: Experimental Essays 

on the Principles of Construction in; madeitith a view to th«r being uietul 

to the Practical Builder. By WnjjAM Blamd. Blusttated. is. 6d. 

116. THE ACOUSTICS OF PUBLIC BUILDINGS; or, The 

Principles of the Science of Sound applied to the purposes of the:Arc1iitect and 

Builder. By T. Roger Smith. M.K.I. B.A., Architect. Iltnstratsd. is,6d. 
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WEALE'S RUDIMENTARY SERIES. 3 

Arcliltecture, Building, etc., continued. 
117. ARCBITECTURAL MODELLING IN PAPER, the Art of. 

By T, A. RicHAtDSOH, Architect. Ulojtratfd. u. 6d. 
laS. VITRUVIUS—THB ARCHITECTURE OF MARCUS 
VJTRVVms POLLO. In Ten Book.- TnmsUWii from the Litin by 
JoSBKH GwiLT, F.SJi., F.R.A.S. Witi 13 Plalei. 5.. 
rjo. GRECIAN ARCHITECTURE, K-a. Inquiiy into the Principles 
of Bciut; in 1 with u HittsricaL View of the Risa and Frogren of the Ait in 
Greece. By the Eari. of Abbrdbbn. ii. 
■,* The two preceding Wcrkt in One handssme Vol., half bound, ei%iiiUd "Ahoeni 
Architectu m , " />™' 6»- 
133. DWELLING-HOUSES, a Rudimentary Treatise on the Erection 

ot lUusttated by a. Perspective View, Planj, Elevations, and Sectinni of a 
pair of Semi-detacbed Vlilai, with the Specification, Quantitiei, and Esti- 
mates, and every re^isita detaij, in aegiienco, for their Conilniclion and 

156. QUANTITIES AND MEASUREMENTS, How to Calculate and 
Tata them in Biicklajen', Masons', Plajteien', Plnmbeis', Painteu', Paper- 
hangen'. Gilders', Smith]', Caipcn tors', and Joinen' Work. By A. C. 
Bbatok, Architect and Snrvejor. New and Enlarged Edition. Bins. n.6d. 

175. LOCKWOOD &• CO:s BUILDER'S AND CONTRACTOR'S 
PRICE BOOKjforiSSj. containing the latest Prices of all Itindi of Bnildou' 
Materials and Labour, and of all Trades oooneclcd with Building, Sec, be. 
Revised and Edited hy F. T. W. MtiiEE, Architect and Surveyor, js. 6d. ; 
half bound, 49. IJusl pnl,2i!&ed. 

iJU. CARPENTRY AND JOINERY— Ibk Elementary Pkin. 

ciFLES OF Carpmtkv. Chiefly composed f^om the Standard Work of 
Thomas Tbedqold, C.E. With Artditions from the Works of Iho most 
Recent Authorities, and a TREATISE ON JOINERY by E. WyimiuH 
Tarn, M.A. Numerous Illustrations. ii.6d.i 
i82». CARPENTRY AND yOINERY. ATLAS of 35 Plates to 

^ acoompaoy the above. With I>escriptive Letterpress, 4to. 6s.; cloth, 75. 6d, 

187. HINTS TO YOUNG ARCHITECTS. By GEORca Wight- 

•mcK. New, Rensed, and enlaiged Edition. By ii. Huskisjoh Guiluuue, 
Architect. With numerons Woodcuts, js.ed.t 

188. HOUSE FAINTING, GRAINING, MARBLING, AND SIGN 

WRITING: A Practica] Manual of, containing full information on the 
PiDceHei of Houie-PaintiDg, the Formation of Letten and Practice of 
Sign-Writing, the Principles of Decorative Art, a Conrse of Elementary 
Drawing forTiouso-Painten, Writers, lie., So. With 9 Coloured Plates of 
Woods and Marbles, and neaHy 150 W(iod EagravioK.. By Eu43 A. 
Davidson. Third Edition, revised, ss. cloth limp ; 6s. clotl' boards. 

189. THE RUDIMENTS OF PRACTICAL BRICKLAYING. 
InSiiSocttona: General Principles; Arch Drawing, Cutting, and Setting: 
Pointing; Paring, Tiling, Materials; Slating and Plastering; Practical 
Geometry, Mensuration, &c. Hy Adau Hauhond. Illustrated. is.6d. 

191. PLUMBING. A TeW-Boolc to the Practice of the Art or Craft of 

the Plumber. With Chapters upon House Drainage, embodying the lateit 

Illullrationi. By W. F. BuCUAH, Sanitary Engineer, is. 6d.; 

IJmttuiUshid. 
19!. TUB TIMBER IMPORTER'S, TIMBER MERCHANT'S, 

and BUILDER'S STANDARD GUIDE ; comprising copious and valu- 
able Memoranda for the Retailer and Builder,- ByRiCHAKD E. Gkahdv. 
Second Edition, Revised, is.t 

JOS' THE ART OF LETTER PAINTING MADE EASY. By 
T. G. Badbnoch. Illustrated with i: full-page EngraTings of Eumples. 11. 
>. A BOOK ON BUILDING, Ci-uU and Ecdesiojtical, including 
■■ ■" '" '■''■■" id, 

F rij ) indiattes ijuttihea vab. may It had strmgly bimnd at 6d. ixira. 
7, stationers' hall COURT, LUDGATE HILL, E.G. 



4 weale's rudimentary series. 

Architecture, Building, etc., continued. 

22h. THE JOINTS MADE AND USED BY BUILDERS In the 
Constmctioo of variona kinds df Eneioeerinf and Arcliile<:tural Worki |A 

ficeri'in Ej^to(™ d Finiihine Ha,bitBble°Slructui«. "Sy Wtvill j" 
CHHisrr, Architect. With nnwarda of 160 Engravinirs on Wood. iJ.t 
»28. THE CONSTRUCTION OP ROOFS OF WOOD AND IRON 
(An ElcmentiTv Tieitite on). Deduced chiefly from the Woiki of Sobiion, 
TredKold, nod Kumbar. B7 E. W\tidham Tarh, M.A., Architect. With 
nnnierouf lliustTHtioni. ij. 6d. [7bj/ fublhhtd. 

2:9. ELEMENTARY DECORATION: A Gnide to the Simpler 
Forrai of Eierydny Art, ns applied to the latedor and Eitnior Decoration 
of DweUing-Houies, Sc. By Jame5 W. Facsv, jun. Illusltafed with 
Sitty-eighl eiplanatary Engranngi, priDclpaliy troni Desiiri' by the 
AulSor. II. [Just fuMishid. 

2%o. HANDRAILING (A Practical Treatise on). Showiog New and 
Simple Methods for Endinc the Fitcb of the Piank, Drawing the Mouids, 
Bevelling, Jointine-un,anirSqua.rinE the WrEalh. By Gborgb CoLLiMGS. 
Illustrated with Pfalei and Diagrarai. is. 6d. \Just puhliskid. 

CIVIL ENGINEERING, ETC. 
119. CIVIL ENGINEERING. By Henky Law, M.Insl. C.E. 

M.IbM.CE. axth^Edition, revised, with Laroi Additions os Kec'^ 
PRAcncK IN Civil Engineering, by D. Kinnear Clark, M.Init. C.E, 
Author of" Tramways; 'l'heirCqnslrucliDD,"&c. 6j.6d.,Clolhboards,7j.6d. 

ji. WELL-DIGGING, BORING, AND FUMP.WORK. By Jobs 
George Swindell, A. R.I. B. A. New Edition, byG.R.BuRSELL.C.E. ii.M. 

35. THE BLASTING AND QUARRYING OF STONE, for 
Building and other Purpose!. Wilt Remarks on the Blowing up of Bridges. 
ByGen. Sir John BfRGOYNE, Bart., K.C.B. Illnstrated. is. 6d. 

61. RAILWAY CONSTRUCTION, Elementary and Practical In- 
structions on the Science of. By Sir M. Stbpmenson, C.E. New Edition, 
by Edward Nugent, C.E. With SUtiitics of the Capital, Dividends, and 
Working of Railways in the United Kingdom. By E. D. Chattaway. 4s. 

8o-. EMBANKING LANDS FROM THE SEA, the Practice of. 
Treated as a Means of Profitable Employment for Capital, With Eiamples 
and Particular] of actual EmbauEiuents, tic. By J. Wiccii's, F.G.S. 11. 
81. WATER WORKS, for the Supply of Cities and Towns. With 
a DescripUon of the Principal Geological Formationi of Eneland ai in- 
fluencing Sunpli« of Water; BodDetailsofEngineiaudFumpingMachinecr 
for railing Wkter. By Saiiurl Huohes, F.G.S., C.E. NewEfitioa. ^,.^ 

117. SUBTERRANEOUS SURVEYING, an Elementaiy and Prac- 

tical Treatise on. By TaoHAS FsNwicK. Also the Method of Condnctiiie ' 
Subtntaneou) Suneyt without the Use of the Magnetic Needle, and oth^ 
Modem Iranrovemenu. By Thohas Bakbr, C.E. Illustrated, u. «d.t 

118. CIYIL ENGINEERING IN NORTH AMERICA, a Sketch 

of. By David Stbyinsoh, F.K.S.E., <ic. Plata and Diagrams. IS. 
197. ROADS AND STREETS [THE CONSTRUCTION OF], 
ia two Parts: I. Thi Art ot Constructing Comm"- R".-. h- h.w 
Law, C.E., rerised by D. K. Clark, C.E. : II. Rscen 

ofStone. Wood, and Asohalte. by D.K. Clark. , 

TVS AND IN 



Law, C.E., roiised by_D. K. Clark, C.E. ; II. Rsckni Practice 

paTemenu of Stone, Wood, and Asphalts, byD. K. Clark. 4s. i 

03. SANITARY WORK IN THE SMALLER TOWNS ^ 



VILLAGES. Comprising;—!. Some of the m 

Nuiiance and their Remsdiet ; s. Diainaga ; %. Water Supply. By Cha 



Vilh_7I I 

9INEL 
nected Vfilh the Si 



and the Mann- 
rritten by Rauubi. 
larged by Willlui 
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MECHANICAL ENgTnEERING, ETC. 

33. CRANES, Che Construction of, and other Machineiy for Raising 

HMvyBodies. Bv Jomph GtYNN, FJt.S. Illustrated. ii.6d. 

34, THE STEAM ENGINE. ByBr, Lardnhr, Illustrated. I3,6d. 
S9. STEAM BOILERS: their Construction and Management. By 

R. Akusirdkg, C.E. Illustrated. 11. fd. 

67. CLOCKS, WATCHES, AND BELLS, a Rudimentary Treatise 

01. Bj SirEQUUHn Bhckeii, LL.D,, Q.C, Sevrath Edition, revijedand en- 

latgcd.wilhauoieiDuiIlluitnlioni. js. 6d. cloth litnp; js. 6d. clolh bnardi. 

ijial publisktd. 

82. THE POWER OF WATER, as applied to drive Flour Mills, 

and to Rive nDtioa to Turbines, be. By TosiiFii Glvhn, E.R.S. 114 

98. PRACTICAL MECHANISM, the Elements of; and Machine 

Tool*. nvT. Bakeb, C.E. WithAdditionibjJ. NAiUYrn, C.E. si. 6d.J 

139. THE STEAM ENGINE, a Treatise on the Matliematical Theory 

oLwitliRiiletiiidEiaiiipleifai FracticalMen. UtT. Bakih, C.E. 19. ed. 

162, THE BRASS FOUNDER'S MANUAL; Instructions (or 

Madelliii; Fattem-MakiiE, Moulding, TuminE, Filing, Buniiliing, 

opioni Rscsipti, lie. Bv Waltek Ghahah. is.t 

fSHOP PRACTICE, as applied to Msiiae, 

E[idMS?Crai.e.,™?p-b'uadiBe,'sc',»c?*Byf.G.WmioB. iliufttatad. ji.t 

165. IRON AND HEAT, eihibiting the ftinciples concerned in the 

CoDitiuction of Iron Beami, FilUis, and BHdn &Tdeit. and tlie Action of 
Heat m tfaa ameltiu? FurnacB. By J. AauotiK, C.E. 91. 6dt 

166. POfVER IN MOTION: Horse-Power, Toothed-Wheel Gearing, 

Lonrud Short DHving Bands. andAnnilarroicei. By J. ABKonm, B.6d.t 

167. IRON BRIDGES. GIRDERS, ROOFS, AND OTHER 

WORKS. By Francis Campik, C.E. 21. 6d.} 
171. THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By Jouh Maxtor, Engineer. Esuttb Edition. Illustrated 
wilb 7 Plate, and nearW jjo -Woodcut.. 3.. 6d.t 

190. STEAM AND THE STEAM ENGINE, Stationary and 

-■■-■ ■. "TroMi.e on Steam." 

led. 3..«d.I 

y C. W. WiLLiAUS, 

A.I.C.E. With eiten»ve addition, on Recent Practice in tlie Combustion 

and Economy of Fuel— Coal, Coke, Wood, Feat, Petroleum, Sc.— by D. K. 

Clakk, M.T.C.E. md Edition. 39.6d.t 

J02. LOCOMOTIVE ENGINES. By G. D. Deupset, C.E. ; wilh 

laiee additions by D. KiNNBAR Clark, M.T.C.E. is.t 
211. THE BOILERMAKER'S ASSISTANT in Driwing, Tem- 

eiting, and Calculatiue Boiler and Tank Work. By Toxh CouRTNar, 
acticalBoileiMaker.^dited by D.K. Clark, C.E. 100 Illu.trationi. ». 
Zl6. MATERIALS AND CONSTRUCTION ; A Theoretical and 
Practical Treatise on tbe Strains, DaigoiuE, and Erection of Works of Con- 
slniclion. By Francis Cahpin, C.E. ii.t 
217. SEWING MACHINERY : Its Construction, History, Ac, with 

full Technical Direction, for Adjusting, fcc. By J.W. nRrJUHABT, C.E. la.l 

223. MECHANICAL ENGINEERING. CoropriEing Metallurgy. 

Moulding. Casting, Foiglns, Tools, Woikihop Macbinen, Manufactnre ol 
the Steam Engine, be. ^ FKAHCii Campih, C.E. is.fid.t 

224. COACH BUILDING, A Practical Treatise, Historical and 

Descriptive. By J. W. BuROESS. js.fid.t 

235. PRACTICAL ORGAN BUILDING. By W. E. Dickson, 

M.A., Precentor ot Ely Cathedral. Illustrated. 11. 6d.t lj«il fKilislial. 

236. DETAILS OF MACHINERY. Comprising Instructions for 

the EiecDtiou of various Works in Iron in thn Fitling'Shnp, Foundry, and 
Boiler-Yard. Arranged eipretsly for tbe Die of Draughtsmen, Studenta, 
and Foremen Enpneer., Bv Francis Cam pih,' C.E. i^.t {Juii filMti. 
THE SMITHY AND fORGE; including the Farrier's Art and 

C oach Smithing. ByW..1.E.CRArJB. Illustrated. [ Ifi IHi pna ._ 

HALL COURT, LUDGATE HILL, E.C. 
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SHIPBUILDING, NAVIGATION, MARINE 
ENGINEERING, ETC. 
51, NAVAL ARCHITECTURE, the Rudiments of; at an Eiposi. 
tioB of the EleoiHilarT PrLnciplM of the Science, and thoir Practical Apnli- 
iition to Naval Construction. Compiled for the Use of Beginnon. E» 
JAKES FxAKE. Schuol of Niiral Architecmie, H.M. Dockyard. Foittmoutb. 
Fourth Edition, corrected, with Plates and Diagrsmj. is. bi.% 

S3". SHIPS FOR OCEAN AND RIVER SERVICE, Elementary 



larEe foIdinK plates. Royal jto, cloth. ;i. 6d. 
54. MASTING, MAST-MAKING, AND RIGGING OF SHIPS, 
RudimcntaiyTre^itlie on. Alio Tables of Spar,, Riggine, Blocks; Chain, 
Wire, and Hemp Ropej, tic, relative to every clasj of vessels. With an 
Appendii of Dimensions of Masts and Yards of the Royal Navy. By Rohkrt 
kTppino, N.A. Fourteenth Edition. Illustrated. :■.: 

S4*. IRON SHIP-BWLDING. With Practical Eiamples and Details 
ibr the Use of Ship Owners and Ship Builders. By John Gxahthau, Cod- 
■oltinEEneineeT and Natal Architect, cth Edition, with Additions, a. 
S4»«. AN ATLAS OP FORTY PLACES to lilustrate the abose. 
Bflh Edition. Including the latest Eiamples, inch ai H.M. Steam Fr^gata 
"Wanior." "Hercules?" " Bollerophon ; " H.M. Troop Ship "S*rani«," 
' '■' ating Dock, &c "- — ^-'- -'- 
AllOR'S ; 

on. Part 

Finding the Latitu . _ .. , , _._. 

I added, the Deviation and Error of the Compass i Great 



'g tile ; the Law of 



d Merchant Navy. By Robert Mure 

Terms, and their EquivaJenU in French, German, and Spanish. Seventh 
Edition, revised and enlarged. Illustrated. Js.t 

Bjijj. THE FORMS OP SHIPS AND BOATS: Hints, EJtperiifient- 
allyD«ri»ed, on someof Ihe Principles regulating Ship- building. ByW. 
Bland. Seventh Edition, reviged.withnnmeTousIIInsiratiDnsandModel9.rs.6d. 
99. NAVIGATION AND NAUTICAL ASTRONOMY, ia Theory 
and practice. By Professor J. R. Youyc. New Edition, including the 
requisite Elements from the Nautical Almanac for wortine the Problems. 
Illustrated. 28,63. i^Hsf fHili:^S«i. 

too*. TABLES intended to facilitate the Operalions ot Navigation and 
Nautical Astronomy, as ao Accompaniment to the above Book. liy T. R. 

106, SHIPS' ANCHORS, aTreatisi on. By G. Cotsell, N.A. is.fid. 
149. SAILS AND SAIL-MAKING, an Elementary Treatise on. 
With Draughting, and the Centre of Effort of the Sails. Also, Weights 
and Sizes of Ropes ; Masting, Rigging, and Sails of Steam Vessels, ftc.. &c. 
Eleventh Edition, enlarRed, with an Appendii. By RoEBBT KlPPIKO, MJL, 
■■-"--'--r. Quayside. Ncwe---'- '"— --.-j — «j . 
NGINEER 'S 

NAVIES. _., 

_ J of the Ordnance Survey Office, Soothampton. j.. 

55 PRACTICAL NAVIGATION. Consisting of The Sailor's 

* Sea-Book. By Jabis Gieewwood and W. H. Rossia. Together witb 

SZ. the requisite Matbcnalical and Nautical Tables for the Workuig of the 

-''4- Problems. By Hcmrv Law, C.E., and J. R. Youho, formerly Professor o( 

Madiematics in Belfast College. Illustrated nitb numerou* Wood J£agrav. 

ing! and Coloured Plates, -p. Strongly half-bound in leather. 

1^- Tht tindicalis thai that vols, may it had straiglsi bound at td.txtra. 

LONDON : CROSBY LOCKWOOD AND CO., 



WEALE'S RUDIMENTARY SERIES. 7 

physical; science, natural philo- 
sophy, ETC. 

I. CHEMISTR Y, for the Use of Beeinners. By Professor Georgs 
FowN«*, F.R.S. Wilh an Appendii on the ApplLcation of Chemiilry la 

9. NATU^L "philosophy. Introduction to the Study of; for 



ofMmeralj. By A. Rahsav, Jun. Woodtutj and Sleel PlalM 

6. MECHANICS, Rudimentary Treatise on ; being a ci .- 

Cilion of Iho General Principlei of Mechanieil Science, and ttwr Applica- 
L>. By Chaslm Iohukson. iUuitralcd. ij. 6d. 

7. ELECTRICITY; showing the General Principles of Electrical 

Science, and the purpMsi to which it bag been applied. By SirW. Snow 
Harris, F.R.S., fee. With Addidom by R.Sabinb, t.E. F.S.A 11 6d 
7», GALVANISM, Rudimentary Treatise on, and the Genera] Prin- 
Eiploj of Aninial and Voltaic Electricity. By Sir W. Snow HiRKia. Kow 
Eition,wilUcon»iderablBAdditionibyRoBakiSABiNB,C.E.,F,S A. i) 6d 

8. MA GNETISM; being a concise Exposition of the General Piin- 

By Sir W. Snow Habhis. Is'cw Edition, reviwd'and enlarged •m^!t,i, 
^0AO PI,.D., Vice-PteaLdent of the Chemical KodelT. AiiLbo/of "A 
ManiuilofElectncity,"*c., »e. With i6s WoDdcntj. .1. 6d ± 

II. THE ELECTRIC TELEGRAPH; its History and Proeress; 

withDejcriptioniDfiomeoftheAppaialui. ByR, Sabinb, C.E., F-SJl. 11. 

13. PNEUMATICS, for the t^ of /eginnen. By Cilmia 

72. MANUAL OF THE MOLLUSCA ; a Treatise on Recent ana 

Fo.iil Shells. By Di. S. P. Woodwarb, A.L.S. Fouith Edition. Wilb 

Appendix by Raiph Tatk. A.L.S., F.G.S. Witb numeroui Plate* and 300 

WoodcuU. 6s. 6d, Cloth boaidj, 7!. 6d. 

79»». PHOTOGRAPHY, Popular Treatise on; with a Description of 

by W. H. Tuor'nihwaiii, Ph.D. WoodcuU. 11. 6d.' 

96. ASTRONOMY. By the late Rev. Robeit Main. M.A., F.R.S., 

formerly RadcUfe Observer at Oiford. Third Edition, reviled and cor- 
rected to the Present Time. By Williau Tiiynnr Lvmm, B.A., F.R.A.S., 
formerly of the Royal Observatory, Greenwich. »!. \Jml fuiluhed. 

97. STATICS AND DYNAMICS, the Principles and Practice of; 

embracing also a clear development of Hydrostatici, HydrodyDamict, and 
Central Forces. By T. Bakir, C.E. rs. ed. 
138. TELEGRAPH, Handbook of the; a Manual of Telegraphy, 
Telegraph ClerLs' Remembrancer, and Guide to Candidates for Employ- 
ment in the Telegraph Service. By R. Bond. Fourth Edition, revised and 
enlarged ; (0 which is appended, QUESTIONS on MAGNETISM, ELEC- 
TRICITY, and PRACTICAL TELEGRAPHY, for the Use of Students, 
by W. McGaaooa, First Assistant SnpDt., Indian Gov. Telegraphs, ji.t 

173. PHYSICAL GEOLOGY, pirtlv based on Major-General PoKT- 

LOCK-s'-RudimenlsofGeDlory." By RALPH TAXI, A.L.S., fee. Woodcuts, si. 

174. HISTORICAL GEOLOGY, partly based 00 Major-General 

PORTLOCK'S "Rudiments." By Ralph Taih, A.L.S.,fec. Woodcuts. 1S.6J. 
173 RUDIMENTARY TREATISE ON GEOLOGY, Physical and 

ft Historical. Partly based on Major-General PoaiLOCK's "Rudiineots of 
174. Geology." By Ralph Tatb, A.L.S., F.G.S., Sc. In One Volume, is. 6d. I 
183 ANIMAL PHYSICS, Handbook of. By Dr. Lardner, D.C.L., 
it fbrnerly Professor of Natural Philoso^y and Aitronomy in Univenity 
,0. ColleBB, Lond. Witb sjo Illustrations. In One Vol. js.6d., cloth boards. 

■*■ *.* SeUahuin TmiParb.iafatUma.— 

183. AwiKAi. Physics. By Dr. Lakuhsr. Part I., Cbapteci I.— VII. 4a. 
1B«. Amimal Physics. By Dr. Lardhbr. Part II., Chapters VIII.— XVIII. js . 

Bg* Tht I indicatii that tlwavab. taa-, be had sirtmgly iound at M. txira. 



J, STATIONERS' HALL COURT, 



WEAtB S RUDTUENTARV SERIES. 



MINING, METALLURGY, 'ETC. 



'. MINING TOO'LS, ATL^ 



ilNING TOOLS, ATLAS of Engravings to Illustrate the above, 

containinElJsIllujMatLons.driwnlo Scale. 4I0. 45. 6d. ; elolh boardi, 6», 

i;6. MBTALLlfRGY OF IRON. CoElainmg History of Iron Manu- 



Bv H. Bauirhan. ^.G.S. sth Edition' 



By WABiNnTON W. Shith, M.A., F.R.S. Fifth Edit!, 
enlarced. With numerous niustrations. it.Cd.t 

195. THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, with new Tiaverae Table:, and Desciiplmni of Improved 
Instcumsnu ; also the Correct Principlu of Laying ont and Valuing Miaeial 
Properties. Bt Wii.LiAH LiNTmH.lJininE'aiid Civil Enrinser. is. 6d.t 

214, SLATE AND SLATE Ot?^.R.ffF/jVff, Scientific, Practical, and 

Commercial. By D, C. DaVIES, F.G.S., Mining Engineer, be. With 
numerous II lustrations and Foldinpt Plates, is.t 

215. THE GOLDSMITH'S HANDBOOK, conlaining full Instruc- 
tions for the Alloying and Working of Gold. By Georgb E. Gei, Goldsmith 

225. THB™ILVSRSM/TH^'s'''hANDb'o6k, conlaining full In- 
struclions for the Allovlnesnd Worline of Silver. By Gbobob E. Gbe. js.t 

2JO. MAGNETIC SURVkYING, AND ANGULAR SURVEY- 
ING, nith Records of the Peculiarities of Needle Disturbancts. Compilsd 



Adapted to Young 

40 GLASS 'staining" ANd"tHe'"aRT OF PAINTING Olf 
tcil. GL^SS. From the German of Dr. Gbssebt and Emakubl Ono Fboh- 
BBRn. Within App^T^lli on The Art Of EKAWiiiT.iBe. ss. fid, 
69. MUSIC, A Rudimentary and Practical Treatise on. With 

71. .P/TA'0^0^7|:"Th/Art^ PJay're the'!"Vilh' QQmerous Eier- 

cistsbLessDnsfromtheBestMaiters. By Charles Child S»»ciR. is.ed, 

69.71. MUSIC AND THE PIANOFORTE. In one volume. H»l( 

181. PAINTING POPULARLY EXPLAINED, including Fresco, 
Oil, Mosaic, Water Coloir, Water-Glass, Tempera. Encanslie, Miniature, 
Paintins on Ivory, Vellum Potteiy. Enamel, Glass, Ic. With HisloricJ 



'ainting and the Arts, Bj Geo] 
dapled to the Use of the Omamf 



LONDON : CROSBY LOCKWOOD AND CO., 



WE ALES RUDIMENTARY SERIES. 



AGRICULTURE, GARDENING, ETC. 

66. CLAY LANDS &• LOAMY SOILS. By Prof. DoNAiDSON, is. 

131. MILLER'S. MERCHANTS. AND FARMER'S READV 

RECKONER. With approiim^M values of Mi11stoD»,Mii:«ark, be. ». 

140. SOILS, MANURES. AND CROPS. (Vol. i. Outlines of 

MODBRB Farminb.! Bt B, Scott Bubh. Woodcuis. as. 
lii. FARMING &■ FARMING ECONOMY. Notes, Hislorical and 

Praclical.on. (VoLa-OuiLINHSOl'MoMRBFABMINfi.) ByR.ScOITauRM-.ls. 

142. STOCK; CATTLE. SHEEP. AND HORSES. (Vol. 3. 

OuiUNBS OF MODIRH Pabuwo.) Rt R. Scott Burn. WoodcuU. u. 6.1. 
li^. DAIRY, PIGS. AND POULTRY, Management of the. By 

R. ScoitBurh. With NdtM 00 the Diieaiu of Stock. (Vol. 4. Outlines 

OP HODEBB FAEMIBQ.) Woodculs. «. 

146. UTIUZATION OF SEWAGE, IRRIGATION. AND 



i-jl. FRUIT 7'REES, The Scientific and Profitable Culture of. From 
the Ftsach of Du Bbeuil. Reviled by Geo. Gi.e««v, iSj Woodcuts, js. 6d.l 

198. SHEEP; THE HISTORY, STRUCTURE, ECONOMY, AND 
DISEASES OF. By W. C. Spoonbr, M.R.V.C, tc. Fouith Edition, 
enlarged, inclndine Specimens of Nen and Improved Breeds, ji.fid.t 

201. KITCHEN GARDENING MADE EASY. Showing how to 
prepare and lay out the ground, the best ntim of cultivatine eveiy knonn 
Veeetable and Herb, tK. By Gbobgb M. F. Glenny. is. d.l 

207. OUTLINES OF FARM MANAGEMENT, and the Organi- 

%aii<m of Farm Lahattr: Tteating of the General Work of the Farm ; Field 
and Livestock; DeUili of Contract Work; Specialities of Labour, »c„ &c. 

208. ohTLlNEs"^OF''TANbED ESTATES MANAGEMENT; 

Tteatine of the Varietia of Lands, Methods of Fanning, Farm Buildings. 
Irrigation, Dtainagc, <ic. By R. Scon Bobn. ii.6d.t 

Landed Estates AND FaemMunagbmbbi.'* By R.Scott Bork. Priafi. 

ioq. THE TREE PLANTER AND PLANT PROPAGATOR. 
A Practiijil Manual on the Propagation of Forest Tree., Fruit Trees, 
Flowering Shrubs. Flowering Plants, &c. By Sahubl Wood, ss.t 

*I0. THE TREE PRUNER. A Practical Manual on the Pruning of 

FruttTrees, including also their Training and Renontior ■ -'--->■-" '-- 

ofShiLbj, Climbers, and Flowering Plants. BySAMUBL __.. 



imbeis, and Flowering Plants. By Samubl Wot 

, ,_ iioittOst Val., kandiotxcly kalf-taund.tntilL^ 

Plantbe, Propaostob and Peubeb.'' By Samuei Wood. Prict ;i. 

8. THE HA Y AND STRA iV MEASURER : Being New Tables 

for the Use of Auclioueeis, Valuers, Farmers, Hay and Straw Dealers, fcc., 

fotning a complete Calculator and Ready- Reckoner, especially adapted to 

persons conueeted with Agriculture. Fourth Edition. By Tohb Stbeib. be. 

12, SUBURBAN FARMING. The Laying-out and Cultivation of 

Farms, adapted to the ProdncB of Milk, Butter, and Cheese, Eggi, Pnultr:-, 

and Pigs. Hy Prof. Iohh Donaldson and K. Scoii Bobn. js. 6AX 

231. THE ART OF GRAFTING AND BUDDING. ByCHAiii.ES 

., Tl-.l T,,.. ..__.. -. «J. [JV!i fuHishtd. 

and Vegetables 



"Garden- 
ing Illustrated." 430pp. js.i viialJabUshtd. 
LAND DRAINAGE, in Theory and Piactice. By Professoh 
Scott. Illustrated. [fit/ie ftai. 
^ T*t t indicatts that that vols, may he had slnrngly touial at 6d. extra. 
1, STATIONERS* HALL COURT, LUDGATE HILL, E.a 



lO WEALE'S RUDIUENTARV SERIES. 

ARITHMETIC, GEOMETRY, MATHEMATICS, 

ETC. 

32. MATHEMATICAL INSTRUMENTS, aXreatiscon; in which 

their ConstructioD asd the Methods of Tiwling, Adimtine, and Uiinv then 

ara condsely Eiplained. By t. F. Hemhkb, M.A,, of &e Royaa ifiliUuT 

Academy, Woolwdcli. Original Edition, in i vol., Ilinslrated. m. 6d. 

■,' In ordering Ike adevt, itcarr/ul la say, " Or^nal Edition " (JVe. ja), In ditttn- 

guisk it/ram. iht Enlirgtd Edition in j vols. {Nxs. 16B-9-70,) 

60. LAND AND ENGINEERING SURVEYING, a Treatise on; 
with sl[ the Modem Improveraents. Arranged for the U» of Schools and 
Private Students; also for Practical Land Surveyora and Engineers. By 
T. Baker, C.E. Nen Edition, revised by Edward NuoRHr, C.E. lllui- 
traled with Plates and DLagrams. ss.l 
bi*. READY RECKONER FOR THE ADMEASUREMENT Of 
LAND. By Abraham Aruan, Scboolmuter, Thurleigh, Beds. To which 
is addedaTable.EhawingthePricsof Work, from IS, 63. lojfipci acre, and 
Tables fbrlheValuaUanDfLand, ttomis. tD£i,oooperacre, andfronion* 
pole to two thonsand acres in eitent, Kc, &c. is. 6d. 

76. DESCRIPTIVE GEOMETRY, an Elementaty Treatise on; 
with a Theory of Shadows and of Petjpectivo, extracted from the French of 
G. MONCE. To which is added, a descnptioa of the Principles and Practice 
of Isometrical Projection ; the whole beiog Id tended as an introduction to the 
Application of DeBcriptivo Geometry 10 various branches oi the Arts. Bjr 
J. F. Hbather, M.A. Illustrated with 14 Plates, is. 

178. PRACTICAL PLANE GEOMETRY: giving the Simplest 

ModesofConstructioEFigucas con tained in one PUneandGeometrical Con- 
struction of the Ground. ByJ. F. HtAtHBR, MA. With SIS Woodcuts. ". 

179. PROJECTION : Oilhographic, Topographic, and Petspeclive! 

giving the varioui Modes of Delineating Solid Forms by Constructions on a 
Single Plane Surface. By J. F. Heatkbr, MJl. \In pnpamtisn. 

*.• The abavt thm vslnmts mll/crm a CnuPLEis Elrkihtaiiv Couui 0* 

MATHnUATlCAL DBAWJNa. 

83. COMMERCIAL BOOK-KEEPING. With Commercial PhtasM 

and Forms in English, French, Italian, and German. By Taxes Haddoh, 
M.A., Arithmetical Master of King's College School, Lonilbn. IS. 6d. 

84. ARITHMETIC, a Rudimentary Treatise on : with full Explana- 

tions of its Theoretical Principles, and numerous Eiamplu lor Practice. For 
the Use of Schools and for Se&-Ins truction. By J. R. VouNO, late Profasior 
of Mathematics in Belfast College. New Edition, vrilh Icdei. is. fid. 
84*. A Key to the above, containing Solutions in full to the EierciHS, togelher 
with Comment!, Eiplanaiions, and Improved Processes, for the Use of 
Teachers and Uaaisisted Leamen. ByJ.K.YODHa. is. 6d. 

85. ^OfZ-i^T'/OA'.^Z^.ff/T'.ff.^^r/i:', applied to Questions of Interest, 
8c> Annuities, Life Assurance, and General Commerce ; with varioniTablei by 

^ which all Calculations may be greatly facilitated. ByW. Hipslev. as. 

86. ALGEBRA, Ibe Elements of. By James Haddon, M.A,, 

Second Mathematical Master of King's College School. With Appendix, 
containing miscellaneous Inmstigatloos, and a CoUection of PioSl^ in 
various parts of Algebra, u. 
85'. A Kav AND CoMPAHioM to the above Book, forming an eiteniivc tenositoiy of 
Solved Eiamples ud Pioblems in Illustration of the various Eipedients 
necessary In Al^hraical Operations. Especially adapted for Self-lustruc- 

88. EUCLID, The Elemhnts OF : vrith many additional Propositions 
So. and Explanatory Notei : to which is prefixed, an Intjoductory Euay on 
'' Logic. ByHswRV Law, C.E. is. 6d.t 

••■ Seld also sefaralffy. n j. .— 
gg, EucuD, The First Three Books. B; Henrt Laiv, C.E. It. 6d. 
Sg. EccLiD,Books4, ;,«,", ". ByHESRY Law, C.E. is. 6d. 

■ 8B* Tht X inditalis thai tlusi veil, may je Aad slmni/y bound al td. txir a. 

LONDON: CROSBY LOCKWOOD AND CO., 



WEALE'S RUDIUENTARV series. II 

Arithmetic, Geometry, Mathematics, etc., continutd. 

ty^. ANALYTICAL GEOMETRY AND CONIC SECTIONS. 
a Kodimentajv Treatise en. By James Hann, UCs Matbemstical Mattel of 
King'i CoUeee School, Landon. A Nmr Edition, re-wriltetl and eD1a^g<^d 
by J. R. YouBC, foimcrlT Professor of Mathematicj at Belfejt Collrgo. 25.1 

91. PLANE TRIGONOMETRY, the Elements of. By James 
Hanh, fotmerly Mathematical Master of Kind's College, London. 11. 6d, 

97. SPHERICAL TRIGONOMETRY, the Elements of. By James 
Hann. RerisedbyCHAHLEiH. Dowuno, C.E. is. 
*.* Or vn/A " The Blenunli of Plant TrigmoBirlry," in One Volumi, a. ed. 

93. MENSURATION AND MEASURING, for Students and Prac- 
tical Use. With the Meospration aod Levelling of Land for the Purposes of 

and ™ditiQ?j byEf NuCBNT. C.E. 'llliist'rated. is.ad. ' 
101. INTEGRAL CALCULUS, Rudimentary Treatise oft the. By 

HOHEHSHAH Co>, B.A. liluslrated. .s. 

103, INTEGRAL CALCULUS, Examples on the. By Jaues Hamn, 

late of KinK-iCoUom, London: Illustrated. IS. 
loi. DIFFERENTIAL CALCULUS, Elements of the. By W. S. B. 

WooiHousE, F.R.A.S., &C. IS. 6d. 
10$. MNEMONICAL LESSONS. — Gbomkiry, Aigebra, and 
.THiaONOHniti, in Easy Mncmonical Leuoai. By the Rev. Thomas 

PBNVHOIDH KlBKHAN, M.A. IS. M. 

156. ARITHMETIC, Rudimentary, for the Use of Schools and Self- 

16^'. DRAI^Ng'aND MBASURING^INSTRdMENTS^ Ki'dud- 
ing— I. Instrumi 
and ID &<, Cod 

Ill'i^lSed. 1™^. 

169. OPTICAL INSTRUMENTS. Including (more especiaUy) TeU- 

scopes. Microscopes, and Apparatus for producing copies of Maps aDd FUas 
by Photography. By J. E. Hbathsb, HjV. Illustrated, is. 6d. 

170. SURVEYING AND ASTRONOMICAL INSTRUMENTS. 

Including— I. Intlmments Used for DetenniniDg the Geometrical Features 
oFa portion of Grouod. IL Instruments Emplored ia AstlODOmica] Observa- 
tions. By T- F. Hbathhr, M.A. Illustrated, .s. 6d. 
*,* The above three volumes /onH an enlargement oftke Auihet's original tMorh, 



™n,^opj" °™" - -"--- -r..". 



'bd. (^eeNo'it in Ike Serie'j.] 



Ike Thirteenth Edition o/whick it on eale.friee 

tii.-) MATHEMATICAL INSTRUMENTS. By T. F. Hkathbh, 
169.^ M.A. EDlarBedEdilion,for the most partentireljre-wnttcD. ThejPartias 
nc.) above, in One thick Volume. With Dumeroug XlluitratioDS. 4s.6d.t 
158. THE SLIDE RULE, AND HOW TO USE IT; containina 

unaiampied" itc^&ty ani acc'uracv. By Charlbs Hoahb, C.E. With a 
SlideRuleintuckofcover. a.ti.i 
185. THE COMPLETE MEASURER ; setting forth the Measure- 
meul of Boards, Glass, be., &c.\ Unequal -sided, .Square-iidfd. Octagonal, 
sided Round timber and Stone, andf Standing Timbo'. With a Table 
ihowing tbe solidity of henn 01 eigbt-sided timber, or of any octagoaal- 

StaneiDU(»s. Aicbitects. sud others. By Rickakd Horiok. Fourth 

196. THEORY OF COMPOUND 'INTEREST AND 'ANNUI- 
TIES : with Tablet of Logarithms for the more Difficult Computatiooa of 



7, stationers' hall court, ludgate hill, e.c 



12 WEALS S RUDIMENTARY SERIES. 

Arithmetic, Geometry, Mathematics, etc., contiiaud. 
199. INTUITIVE CALCULATIONS: or, Easy and Comp 

MitlhnHi nf PirffirrniiK' Ihn larinni Arithmrliral r>Tu;ralioni r«, 

Full Eiplau 



Duodecimal", loveral Uieful TabJei, Sc. By I 
iventy.eftli Editiaii, cameled and enlarged by I. K. 1 
uroIHathEInaticM in Bel&M College. 314 



formerly Profesi 

204. MATHEMATICAL TLiJZi.S", for Triaonometrical, Astronomical, 

and Nautical Calculationl ; to vhich i> preSxHl a Treatise on LogaritllRlt. 
By Henry Law, C.E. Tontlier with a Seriei of Tables for Navigation 
aod Nautical Aitronomy. By J- R. Youno, formerly Professor of Matbe- 
matics in Ftelfast College. New Edition, ii. 6d.l 
21. MEASURES, WEIGHTS, AND MONEYS OF ALL NA- 

~IONS. and ap Aoalyais of ' ■"■ * - " ' 

alendnrs. By W. S. B. Woo 
.urehilly revlKil and epiareed. — , 
2*7. MATHEMATICS AS APPLIED TO THE CONSTRUC 
TIVBARTS. Illuitcating tbevanoiii processes of Uatlieinatical, Investi- 

Ka'Sieal'BMDipiesj ai'io°tbe Method! 'S^'Analysing^Princ^n ap°d De- 
ducing Rules and Formulx, applicable to the Kequlrements of Practim. 
By Fk«kcis Camfis, C.E., Aui&or of "Materials and Contlraction," Sc. 
SecDPd Edition, revised and enlarged by the Author, js.! ijusi piililiikcd. 



MISCELLANEOUS VOLUMES. 

36. A DICTIONARY OF TERMS usid in ARCHITECTURE, 
BUILDING.ENGINEBRING. MINING. METALLURGY. ARCHX- 
OLOGY.ih! FINE ARTS, b^. ByJoHNW>*LE. Fifth Edition. Revised 
by RoBiHT Hunt, F.R.IS., Keeper of Minine Records. Nuneroui lllus- 

50. THE^'iTivOF'ch'NTRACTS FOR WORKS AND SER- 
VICES. By DAVin Gibbons. Third Edtlion, enlarged, js.t 

M2. MANUAL OF DOMESTIC MEDICINE. By R. Gooding, 

B.A., M.D. Intended ai a Family Guide in all Caws of Accident and 
Emergency. Third Edition, is.l 
I [2". MANAGEMEN2- OF HEALTH. A Manual of Home and 
Personal Hygiene. By the Rev. Jambs Baibd, B.A. is. 
150. LOGIC, Pure and Applied. By S. H. EutlBNS. is. 6d. 

153. SELECTIONS FROM LOCKE'S ESSAYS ON THE 

HUMAN UNDERSTANDING. WithNotesby S. H. Evkess. 11. 

154. GENERAL HINTS TO EMIGRANTS. Containing NoUces 

of the various Fields for Emleralion. With Hints on Preparation for 
Emigrating, Outhts, &c., &c. with DIreclioni and Recipes useful to the 
Emigrant. With a Map of the World, is. 

rs7. THE EMIGRANT'S GUIDE TO NATAL. By Robekt 
Tames Mann, F.R.A.S., F.M.S. Second Edition, carefully coirected to 
the prfsenl Date. Map. js. 

193. HANDBOOK OF FIELD FORTIFICATION, intended forlhe 
Guidance of Officers Preparing for Promotion, and especially adapted to the 
requitements of Beginners. By Major W. W. KNOLL YS, F.R.G.S., 93rd 
Sutherland Highlanders, lie. With 163 Woodcuts, is.t 

[Qj. THE HOUSE MANAGER: Being a Guide lo Housekeeping. 
Practical Cookery, PicUing and Preserving, Household Work, Dairy 
Management, the Table and Dessert, CellarageoE WinM, Home-hnwing 
and Wine-making, tlie Boudoir and Dressini-room, Tiavelling, Stabl« 
Economv.Gardering Operations, tic. By An Ol-D HOUSIKBtf BI. }>. 6d.l 

104 HOUSE BOOK (The). Comprising :— I. The House Manager. 
lii ByanOLD HousBKBEPER, II. Ddmcstic Mbdiohi. By Rauh Goopino, 

g, M.D. III. Manaobmbni OF HEAtiH. By Jambs Baihd. In One Vol., 

«^ strongly half-hound. 61. 

gy Tie t in dicaiti Ikal lliae fail, may bt had strongly itunil at bd. cijra. 
LONDON : CROSBY LOCKWOOD AND CO., 
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EDUCATIONAL AND CLASSICAL SERIES. 



HISTORY. 
I. England, Outlines of the History of; more especially with 

reference to Iha OnBin and Proetca of the Ergliih ConititutiOD. Bi 

WiLLUu DouoLAS Hahji-ION, P.S.A., of Htr Majeslj's Public Kecora 

Office. 4tb Ed^on, reviTieJ. ji. ; clotb boanlt. ei. 
5. Greece, Outlines of the History of; in connection with llie 

Riio of the AtH and Civilinlion in Europe. By W. Douglas Hamiitos. 

of Univenitr CoUegr, LoodoD, ud Edward Livibn, M.A., of Ballial 

College, Oxford. ».6d.; cloth boards, }i,6d. 

7. Rome, Outlines of the History of; from the Earliest Peiiod 
to tbe ChiiitiiD En and the Commencement of the Decline of the Empire 
By Edward Lbvibh, oi BJiiol College, Oiford. Mip.a.fid,; d.bdj.3».6d. 

9. Chronology of History, Art, Literature, and Progress, 

from the Creation ol the World to the Concluiion of the Fraaco-GetmaD War. 
The Condnuition by W. D. HtwiLTON, F.S.A. 3.. ; cloth bo«rdi, 3t. 6d. 

50. Dates and Events in English History, for tbe tise of 

CandidateimPublicandPrinateExaminalioni. By theRni, E. Rakd. II. 

ENGLISH LANGUAGE AND MISCELLANEOUS. 

11. Grammar of the English Tongue, Spoken and Written. 

Wilh an Introduction to the Sliidy of Compurativo Philology. By HVDl 
CtABKE, D.C.L, Fourth Edition. 11. 6d. 
II*. Philology i Handbook of tbe Comparative Philology of English, 

Anelo-Saion, Frisian, Flemilh or Dutch, Low or Piatt Dnicfa, High Dutch 
orGennan. Danish, Swediih, Icelandic, Latin, Italian, French, Spaniih, and 
Portuguese Toneuei. By Hyds CtAnuE, D.C.L. u. 

12. Dictionary of the English Language, as Spoken and 

Written. ConUining above ioo,wo Words. By Hydh Clahkb, D.C.I., 
}<.6d.; cloth boards, 4S.6d.; comptetemth tbe Gkahmar, cloth bdj., M.6d. 

48. Composition and Punctuation, familiarly Explained for 

Ihoie who hits neglected the Study of Grsmiuar. By TtisiiH Brihax. 
iTlh Edition. li.6£ 

49. Derivative Spelling-Book; GivingtheOriginofEvetyWotd 

from the Greek. Latin, Saxon, Germas, TeoloDic, Dnlch, French, Sp«iuh. 
and other Languages ; with their preienl Acceptation and Pronunciation. 

51. The Art of Extempore Speaking: Hints (or the Palpil, the 

Senate, and the Bat. By M. Bauiain, Vicar-Gfneial and Professor at tfu 
Soibonne. Translaledfrom the French. 7Ch Edition, carefidly conected. 3l,6d. 

ia. Mining and Quarrying, wilh the Sciences connected there- 
with. First Book of, for School). ByJ. H. Coluhs, F.G.S., Lecturer to 
the Minen* Association of Cornwall anif Devon. 11. 

53. Places and Facts In Political and Physical Geography, 

for Candidates in E.aminatioBi. By the Rev. Edgar Rand, B.A. is. 

54. Analytical Chemistry, Qualitative and Quantitative, a Course 

of. To which is prefiied. a BriefTrealiae upon Modem Chemical Nomencla- 
ture and Nolalion. By WM. W. PiVK a^d GeORCB E- WSBSTEB. II. 

THE SCHOOL MANAGERS' SERIES OF BEADING 
BOOKS, 

Adapted 10 tbe Requirements of the New Code. Edited by the Rev. A. R. Gramt, 
Rector of Hitcbam, and Honorary Canon of Ely ; fonnetly H.»I. Inspecloi 
of Schools. 

iNTRODUCrORV FBI HER. Jjf. 

.. rf. I : J. 

First Stakdard . ,06 Fourth Siandakd , . . 1 « 

TmRD° " ; '. °'t \ Sixth ',', '.'.'.] 6 

Lrs90:<s FROii THE BiuLB. Part I, Old Testament. 11. 
Lessoni fROM THB BiBLE. Part II. New Testament, to which is lidded 
. Th> Gti^DGaAPHV Dv ma Bisti, for very toung Children. By Rev. C 

7, stationers' HAIxL COURT, LUDGATE HIU ■ "C. 



14 weale's educational and classical szrhs. 

FRENCH. 

H- French Grammar. With Complete and Concise Rules od the 
Gendtrt of French NouM. By G. L. SuLADsa, Ph.D. is.6d. 

25. French- English Dictionary, Comprising a large number of 

26. English- French Dictionary. BvAlfebd Elwes,' 2s. 
25,26. French Dictionary (as above). Complete, in One Vol., is. ■ 

cloth boirda, js. 6a. *,• Or wilh tho Ghahmaii, clolh boards, «. 6d. 
+7. French and English Phrase Book ; containing Intro- 

lectioaof suitable Phrases, and Easy FaniiljjuDialoguH. ]i.6d. '' 

GERMAN. 

39. German Grammar. Adapted for English Students, from 

Hoyse-t rhaotMical and Practical Grammar, by Dr. G. L. ST«Anss. ti. 

40. GejTnan Reader : A Series of Eitracls.carefnlly culled from the 

most nppsBveA Authon nf Germany; mth Notes, Philological ud Ei- 
pljiialory. ByG.L. Strauss, Ph.D. is. 

41-43. German Triglot Dictionary. By Nicholas Estbehaik 

S. A. Hamiliok. In Tliree Parti. Pan I. Gonmn-Fiench-EollCA. 

Part II. English-German-Ficnch. Pan III. Freach- German- Eoiliih. 

)>.. or cloth boards, 41. 
41-43 German Triglot Dictionary (as above), togetherwith Gennan 
& 39, Grammar [No. 39), in Ods Volume, clolh boards, St. 

ITALIAN. 

27. Italian Grammar, atmnged in Twenty Lessons, with a Coutse 

ofEiercises. ByALFHBD liiLwus. rs. 6d. 
2B. Italian Triglot Dictionary, wherein the Genders of all the 
' " ' " ' *' — ' "" noted dawn. ByAtFuao Elwis. 

By A. Elwu. Vol 2. 

BBB..i.u-rr™to-.-u-... <S.6d. 

3J. Italian Triglot Dictionary. Ey Alfred Elwks. Vol. 3. 



SPANISH AND PORTUGUESE. 

34, Spanish Grammar, in a Simple and Practical Form, ^^th 

3<. Spanish-English and English -Spanish Dictionary. 

Ii.cluding«litgeniiniberofTfchnicalTerm!USBajnMinioK,Engineerine,ac., 
with the proper Accents and tbe Cinder oi every NooD. by AlFRID Elwei. 
4S.: clotb boards, ss- V Or with Ue Grahhaji, cloth boards, 6s. 

55. Portuguese Grammar, in a Simple and Practical Form. 

With a Coiir.8 of Eierciies. By Aifrbi. Elwbs. is. 6d. 

56. Portuguese- English and English- Portuguese Dic- 

tiooaiy, with tho Genders of each NouD. By Alfied Elves. 

___^_____^_^__^_ [/« tie fnsJ. 

HEBREW. 
46», Hebrew Grammar. By Dr. Bresslad. is. 6d. 
44. Hebrews and English Dictionary, Biblical and Rabbioical; 
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weale's educational and classical series. 15 

LAJIN. 
19. Latin Grammar, Containing the InflectionB and Elementary 

Principle! of Translalion and Corstmciion. By the Rev. ThOH*s GOODIVIN, 
M,A., Head Master of tli»GreciiwlcliPiopiielaiTScboQl. is, 
ao. I. ati a- En gUsh Dictionary. By the Re». Thouas Goodwin, 

ai. Engliali-Lattn Dictionary; together with an Appendix ol 






e Vol., 3s. M. ; 
cloti bojtda, 4!. 6d. %■ Or wilh the Gksuhah, cloth boards, 51. 6d. 
LATIN CLASSICS. With EJtplanatory Notes in English. 
I. Latin Delectus. Containing Esttacts from Classical Authon, 
wiHiOsneilogiciilVocabjIariosandEipIanitory Notes, by H.You^o. h.M. 
1> Ceesaris Commentarii defiello Gallico. Notes, and a Geoeraphical 
Register for tbe Uso o£ School?, by H. Youbo. 23, 

3. CorneUua Nepos. With Notes. By H. Young, is. 

4. Virgilli Maronis Bucolica et Georgica. With Notes on the Buco- 

Uci by W. HuSHioN, M.A., and on tie Geotgics bj H. Youkq. la. fid. . 
S- Vlrgllii Matonis ,^neis. With Notes, Critical and Explanatory, 
bvR. YouKO. New Edidon, revised and imptDved. With copious Addi- 
tjonil Notes by Rev. T. H. L. Le*rv, D.C.L., foraerly Scholar of Brasenose 

S* P'arti. jioo^ i.— vi., .1. 6d. 

5** Vut2, Books vii.-iii., 28. 

6. Horace: Odes, Epode, and Carmen Sasiulare. Notes bv H. 

YoUBO. IS.6d. ' 

7. Horace; Satires, Epistles, and ArsPoetica. Notes by W, Brown- 

KIGG SuiTU, M.A., F.R.G.S. is. 6d. 

8. Sallustlt Crispi Catilina et Bellum lugurthinum. Notes, Critical 

and Eiplaoatoiy, by W. M. DosBt, B.A., Tiin. Coll., Cam. is. 6d. 

9. Terentii Andrii et Heaulontimorumenos. With Notes, Critical 

and Eiplanatory, by the Rev. Jahes Daviis, M.A. is. bd. 

10. Terentii Adelphi, Hecyra, Phormio. Edited, with Notes, Critical 

and Eiplanatory, by tbc Rev. Jaues Davies, M.A. zs. 

11. Terentii Eunuchns, Comcedia. Notes, by Rev. J. Dayies, M.A. 

13. Clceronis Oratio pro Sexto Roscio Amerino. Edited, with bd 



:ritical, by R 
:olleEe, Oi£o 



19. Latin Verse Selections, from Catullus, TibuUus, Propertius, 

»nd Ovid. Notes by W. B, Dohbb, M.A., Trinity College, Cambridge, is. 
SO. Latin Prose Selections, from Varro, ColumeDa, Vitruvius, 

Seneca, QuinUlian, Floms, Velleins Patereulus, Valeiim Maiimus Saeto- 

siui, Apuleiuj, tic. Notes b; W. B.DOBBl, M.A. 29. 
21. Juvenalls Satira:. With Prolegomena and Notes by T. H. S. 

EscOTT, B.A., Lectmer on Logic at King's College, London. 15. 

f: STATIONERS' HAIL COURT, LUDGATE HILL, E.C. 
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GRKEK, 
14. Greek Grammar, in accordance with the Principles and Philo- 
logical RMeaicbej of Ihe mojt eminent Stholais of our own day. By Hah! 



HiHiLTON. Voi.r. Greek-English. a>.5d. J Vol. 3. EiKHjh-Gie«k,«. Of 
.tbeTwoVolt. inOne. 49-6d.: doth boaidi, u. 
11,15. Greek Le?; icon (as above). Complefe, with (he Grammas, in 
i;. Ono Vol., cloth boaidi, «s. 
GREEK CLASSICS. With Espl 
I. Greek Delectus. Contaii 

with GenealOEicaJVocibnlaries and ElnUnatory Notes, hvH.YouKG. New 
Edition, with an improved and enlarged KnpplomeBlarjr VocabulaiT, bv Tohm 
H„iCHiso.y, M.A., of the Hieh Sch.iL, GlaTgow. ,5. 6d. ^' ^ ■' 

1,3. Xenophon's Anabasis; or, The Retreat of (he Ten Thousand, 
Notes and a GtOHiapbleal ReBiilor, by H. Youno. Tart i. Books i. to iii„ 

4. Lucian's Selei;t Dialogues. The Teit carefidly revised, witb 

Gramnialica]»ndEiplaaato.7^0tej, byH. YouNO. IS. M. 

5-I2. Homer, The Works of. According to the Text of Baruwlein. 
With Notes, Critical and Eiplanatoty, drawn from Ibe be.t and latcjt 
Authorities, with Preliminary Observations and Appendices, by T. H. L. 
Learv, M.A., D.C.L, 

Parli." Booksvii.lo.il., iJ.ed. ylrt,'. B^otsSi.'loi'iivI," "'ed. 



Pait2. BDaksvii.toui.,iE.M. Fart4. Books lii. to iiIt., and 
I Hymns. „. 

13. Plato's Dialogues: The Apology of Socrates, (he Crito, and 
lhePb*do. FromtbeTeitofC.F. Hbhhann. Edited with Notei, Critical 
and Eiplanatoty, by the Kev. Jaubs Da vies, M.A. gi. 
11-17. Herodotus, The History of, chiefly after the Teit of Gaispohd. 
With Preliminarf Observations aid Appendices, and Notes, Critical ud 
Eirplanatory,byT. H. L. Lbahy, M.A., D.C.L- 

Part 1. ftooks i., ii. (The Clio and Euterpe), si. 
Part 1. Books ill., iv. (Tbe Tbalia and Melpomene), ». 
Part 3. Booltj v.-rii. (The Terpsichore, Erato, and Polymnij), ». 
Part 4. Books viii., ix. (Tbe Ilranla and Calliope) and Indei, i>.6d. 
' ' ■ "us Tjrjnnus. Notes b] " " 

'one. From the Text 
,ry, by the Rev. Johk Miu 



25. Euripides; Alceslis. Chiefly from the Test of DiNOOsy. With 

■■ ■ - ■ ■ • 'Eiplanatory, byJoHN MiLNS>, B.A. is. 6d. 

tnelheus Vinctus : The Prometheus Bound. From 

tue leii 01 iJ.^KUH^- Edited, with Etielish Notes, Critical and Eqilanalory, 

by the Rev. Jahbs Dayibs, M.A. is. 
11. .iEsohylus! Septem Contra Thebes; The Seven against Titebes, 

From tbe Teit of Dindobf. Edited, with English Notes, Critical ud Ei- 

planaloiy, by tho Rev. Jambs Dayibs, M.A. is. 

40. Aristophanes ; Achamians. Chiefly from the Text of C. H. 

Wbisb. With Notes, by C.S.T.TOWNSHBND.M.A. is.6d. 

41. Thucydldes: History of the Peloponnesian Wat. Notes by H. 

YODNG. Book I. "■ 

42. Xenophon's Panegyric on Agesllaus. Notes and Intro- 
duction by Ll. F. T' ' •■ " 

. Demosthenes. 
With Enelish Notes 
Brasennse College. ^^^ ^ 
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ENGINEERING, SURVEYING, ETC. 
Humberts Work on Water-Supply. 

A COMPREHENSIVE TREATISEonlheWATER-SUPPLV 
of CITIES and TOWNS. By William Humber, A,-M. Intt. 
C.E., and M. Inst. M.E. Illusirated with 50 Double FUta, 
I Single Plate, Coloured Frontispiece, and upwards of 350 Wood* 
cats, and contaioing 400 pages of Text. Imp. 4I0, 6/. ts. cUgantly 
and substantially hilf-bound in 



UkzUhciv.— XII. CoEuIiiia.— XIII, Du- 
Iributian of Waler.— XIV. Mclen, Scr- 
lica Fipo, uul Home Fiitjngi.— XV. Tha 



XVI. Conimnt audi iDUnnittm Supply. 
—XVII. Description of Plutet.— AppdB- 
dko, eiviDE Tabid of Rilu of Supply. 
Velodllei, Se. &C., u«uticr with Sp«ifi> 
cadotu of levcrpl Works illuaCrated, among 
which will befaimd ;^ Aberdeen, Bidefonj, 
CanterbuTy, Dundee, Hitifu, Idmbelb, 
RDlherium, Dublin, aod olherr. 

Humber-iwortiJ 
disunctive of Frei 



menu thu have been adopted for the 
Suppli of Walerto Otiet and toina.— 
II. WaterwKltheFateifniUatteruiually 
■Hodatad with it.— III. Raindll and 
EvaporatiofL- IV. Springs (md the water- 
bcAnne fonnaliooi « various duiricti.^ 
V. Heaiuremenl and Eatinudon of the 
Flow of Water.- VL On the Sdcclian of 
the Sourco of Supply,— VII. WtUj.- 
VIII. Raervoiix.— IX. The Purificadon 
of Water.— X PumpL— XI. Pumping 

" The moit ijntemadc and valua 
Engliati. or in any other language . 
thioughaut by an evhauativeneia iu,u;u mwc 
of Engiith technical treadftci."— j^iifiw''''- 

Humber' s Work on Bridge Construction. 

A COMPLETE and PRACTICAL TREATISE on CAST and 
WROUGHT-IRON BRIDGE CONSTRUCTION, Indudtag 
Iron Foundationi. In Three P&rts—^Tbearettcal, Practical, and 
Descriptive. Bjr William Humbbr, A.-M. Inst.CE,,andM.Iiist. 
M.E. Third Edition, with 1 15 Double Plates. InaTols. imp. 410, 
di. idi. fid. helf-bound in taoiocco. 

"Abnak— and pvdculaHj a laig* and CDsdy tnatite lice Mr, Hunher'i— which 

haa reached irs third edition may certainly be said to have eidtliiihed iti ova 
lepuUtioo."— i'JKwrtnlnf. 



-C.K.X 



3 WORKS IN ENGINEERING, SURVEYING, ETC, 
Humbers Modem Engineering. 

A RECORD of the PROGRESS of MODERN ENGINEER- 
ING. First Series. Comprising Civil, Mechanical, Marine, Hy- 
draulic. Railway, Bridge, and other Ei^gineering Worts, Ac By 
William Humbsk, A.-M. Inst C.E., &c Imp. 4to, with 
36 Doable Plates, drawn to a large scale, and Portrait of John 
Hawkshaw, C.E., F.R.S., &c., and descriptive Letter- press. Speci- 
fications, &c. 3/. y. half moTocco. 

List nfthi Plain aid Dial 

ioof, L. B. ~ ^ ■ • 



'. R. (6 



Slation sod Roof, 
ites) : Southport Piet (3 places); 
„i™,odRoof,L.C.&'' — ' 



Roof of SiBlion. Dutch Rhenish Rail (a 
** HaadsomeLy Lithographed and --'--- 



a pentiancnt forai cojoea of the (^am an 



^tes); Bridge over the Thames, West 
London Eilension Railway (5 plate^ ; Ar- 
moui PLiles ; Suspeation liniee, Tiaxnes 
(a plates) : TTie Men Enpine ; Suspension 
Bridge, ATon (3 plates); Underground 
Railway (3 plates). 
K woifmi' '- -^ •■- ■■--'- 



a> prepared for the 



kUMBER'S RECORD OF MODERN ENGINEERING. Second 
Series. Imp. 4to, with 36 Doable Plates, Pottrait of Robert Ste- 
phenson, C.E, &C,, and descriptive Letterpress, Specifications, 
&C. 3/. 3t. half morocco. 

' -si o/tkt Plaits and Diatraim. 

"■ "--■-, viaducl.MeithjT, Tredegar, ajid Aberja- 

, venny Railway ; College Wood Viaduct, 

■ Cornwall RailirayiUuTiILn Winter Palace 

■ Roof(3plale»): "-'—- '-'^ 



j^haring Cr 
ylj plates 



Diiswe 






:h(,iJates). 



Birlienliead Docl... _.„ . _._ 

a t^R*-' • * - "■ '■"" 

Vii(^ucl,'G. N. R 

Way; Clydich Viaduct, Merlhyr, Tie- 

H^MBER'S RECORD OF MODERN ENGINEERING. Third 
Series. Imp. 410, with 40 Double Plates, Portrait of J. R. M 'Clean, 
Esq., late Pres. Inst. C,E., and descriptive Letterpress, Specitica- 
rions, kc 3/. 3^. half morocco. 

Maim Dkaihage, MiTR0POL[s.—"Braach'^^te's); Outfall Sewer, Reser- 
Warlk SU,.^\iaa chowini loterceplion >' voir and Outlet (4 pUles) ; Oul^ Seuie- 
(apliitesl; Fillh Hoist; Sections l' " '" ' 

' ' -id South Sides> 



I ; Albeit 



It (North 



Outfall Sewer, Bridge over River Lea (3 
plates); OutfsII Sewer, Bridge over Marsh 
LmL North Woolwich Railway, and Bow 
and Barking Railway Junction ; Outfall 

I^lny(3ptMet|i Outfall Sewet, Bridge 
over East London Waierworln' Feeder 
(9 plates); Outfall Sewer, Re»rvair (a 

and Outlet"; OuiralT*S'=w "" 

5™(A.S'iVfc.— Outfall Sewe., , _ 

HUMBER'S RECORD OF MODERN ENGINEERING. Fonrth 
Series. Imp. 4I0, with 36 Double Plates, Portrait of John Fowler, 
Esq., late l4es. Inst C.E., and descriptive Letterpress, Specifica- 
tions, &c. 3/. 3/. half morocco. 

' ■ :( r/lit Plain and Dia^ami. 

" " I poumia: Viaduct over the River Wye, 
' Midland Railway (3 plated ; St. German't 



liver Wall ; Steamboat Pier WestminsMr 
1 plates) ; Landing Stairs between Cha- 
ins l>osa and Waterloo Bridges : Voric 
iate (1 plates) ; Overflow and Outlet at 
avoT Street Sewer (3 plates) ; Steamboat 
>ier, Waterloo Bridle^ plates); Junc- 
anofSewer9,PUns and Sections; Gullies, 
BectioDS ; Rolling Stock : Gre- 



Plans 



Abbey MQIs Pumping Station, Main 

Drainage, Metropolis (• plates); Bai 

Docks [s plates) ; Manquis Viaduct, I 
liago and Valpaiaiso Railway (3 platesj ; 
Adam's Locomotive. St. Helen's Canal 
Railway (aplatei); Cannon Street Station 
Roof, Cbaring Cross Railway (j plates) ; 
Road Bridge over the River Moka <i 
plates)'. Telegraphic Apparatus for Meao- 



Wrougbt-Iron Cylinder for Diving Bell ; 
MUlwallDock>(£platesJ; MUroy'slVeDt 
ExQvator, Metropoliian District Railway 
(6 plates) ; Harbours Forts, and Break- 
walemtjplalB). 
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Strains, Formula & Diagrams for Calculation of. 

A HANDY BOOK for the CALCULATION of STRAINS 
in GIRDERS and SIMILAR STRUCTURES, uid their 
STRENGTH ;coQSislingofFonnul»and Corresponding Diagrams, 
with numerous Details for Pmctical Application, &c Bt Wiliuh 
HUMBBK, A.-M. lusL C.E., &c Third Editbn. With nearly 
100 Woodcuts and 3 Plates, Crown 8vo, ']s. bd. cloth. 
"Th« lystem of unpioying dugrubs u a tubfiticula for csmpLcv compotationi 

it one justly aiuuBt inlOEreat fiToui, uid in that nsoecx Ur. Huniber'i volume ia 

fully up Wthc 6a«i.--Agimfri><t. 

Strains. 

THE STRAINS ON STRUCTURES OF IRONWORK; 

with Practical Remarks on Iron Construction. By F. W. Sheilds, 

M. Inst. C.E. Second Edition, with ; Plates. Royal 8vo, 5/. doth. 

"TheitudeDIcanDaL find ibelHi book an lhiitu'bjectIliinUr.Sheildi'.''—£'iv»iKr. 

Barbw on the Strength of Materials, enlarged. 

A TREATISE ON THE STRENGTH OF MATERIALS, 
with Rules for application in Architecture, the Construction of 
Suspension Bridges, Railways, &c. ; and an Appendix on the 
Power of Locomotive Engines, and the effect of Inclined Planes 
and Gradients, By Peter Barlow, F.R.S. A New Edition, 
revised by his Sons, P. W. Barlow, F,R,S., and W. H. Barlow, 
F.R.S. Edited byW. Humber, A-M. Inst. C.E. 8yo, i&r. doth. 

"The lUndard trulue upon llii& pailiculju auLj eel. '-'fiuuifr'. 

Strength of Cast Iron, &c. 

A PRACTICAL ESSAY qn the STRENGTH of CAST IRON 
■nd OTHER METALS. By T. Tredgold, C.E. sth Edition. 
To vhich are added, Eiperimental Researches on the Strength, &c., 
of Cast Iron, ly E. Hodgkinson, F.R.S. Svo, in. doth, 

•,• Hodgkinson's Researches, separate, price 6j. 

Hydraulics. 

HYDRAULIC TABLES, CO -EFFICIENTS, and FORMULAE 
for finding the Discharge of Water from Orifices, Notches, Weirs, 
Pipes, ai5 Rivers, With New Formuls, Tables, and General 
Information on Rain-fall, Catdiment-Basins, Diainage, Sewerage, 
Water Supply for Towns and Mill Power. By John Neville, 
Civil Engineer, M,R.LA. Third Edition, caremUy revised, with 
considerable Additions. Numerous Illustrations. Cr. Svo, 14^. cloth. 
"Dndoubttdly an eiceedin^y nseful and ctabocau compilalion."— /™w. 

River Engineering. 

RIVER BARS : Notes on the Causes of their Formation, and on 
their Treatment by ' Induced Tidal Scour,' with a Description ot 
the Successful Reduction by this Method of ihe Bar at Dublm. By 
I. J, Mann, As^tant Engineer to the Dublin Fort and Docks 
Board. With Illttstialions. Royal Svo. It. dd. doth. 

Hydraulics. 

HYDRAULIC MANUAL. Consisting of Working Tables and 
Explanatory Text. Inteniled as a Guide in Hydraulic Calculations 
and Field Operations. By Lewis D'A Jackson. Fourth 
Edition, Rewritten and Enlarged. Large Crown Svo., 16s. cloth. 
^..\yml fiuMisAta. 
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A TREATISE on the PRINCIPLES «nd PRACTICE rf 

LEVELLING ; ehowing Its Application to Purposes of Riilway 
and Civil Engineeiing, in the Construction of Rouls ; witli Mr. 
Tblfokc's Rules ibr the same. By Fbbdrrice W. Siuus, 
F.G.S., M. InsL C.E. Siith Edition, very careMy revised, with 
the addition of Mr. Law's Practical Examples for Setting ont 
Railway Corves, and Mr, Tkautwinb's Field Practice of Ikying 
out Circular Curves. With 7 PUtes and Bumerous Woodcuts. 8vo, 
&. td. cloth. \' Trautwine on Curves, separate, tf. 

" The uil-book on Icvdiing in moat of our engineeriDG icluwlt lad coU^ei. — 

Practical Tunnelling. 

PRACTICAL TUNNELLING: Explaining in detail the Setting 
out of the Worlcs, Shaft-sinking and Heading-Driving, Ranging 
the Lines and Levelling under Ground, Sub- Excavating, Timbering, 
and the Cotatiuction of the Brickwork of Tunnels witn the amount 
of labour required for, and the Cost of, the various portions of the 
work. By F. W. SIMMS, M. Inst. C.E. Third Edition, Revised 
and Extended. By D. KiHHEAe CLARE, M.I.C.E. Imp, Svo, 
with X I Folding Plates and numerous Wood Engravings, 301. cloth. 
'■ It hu been reiiirded from Ihe tni as 1 text-book of Ihe lutyecL . • . Ur. Cliric 
has added iouueuely lo the value of the book."— ii^wnr. 

Steatn. 

STEAM AND THE STEAM ENGINE, Stationary and Port- 
able. Being an Extension of Seweil's Treatise on Steam. By D. 
KiNHEAR CujtK, M.I.C.E. Second Edition. i2mo, 41. doth. 

Civil and Hydraulu: Engineering. 

CIVIL ENGINEERING. By Hehsy Law, M. Insi C.E. 
Including a Treatise on Hydraulic Engineering, by Geokge R. 
BuRNELL, M.I.C.E, Sixth Edition, Revised, with lai^c additions 
on Recent Practice in Civil Engineering, by D. KiNNEAR CLARK, 
M. Inst. C.E. izmo, ^s. bd., cloth boards. 

Gas-Lighting. 

COMMON SENSE FOR GAS-USERS: a Catechism of Gas- 
Lighting for Householders, Gaslittera, Millowners, Architects, 
Engineers, &c. By R. Wilson, C.E. andEdition. Cr. Svo, 2r. &jI 

Bridge Construction in Masonry, Timber, & Iron. 

EXAMPLES OF BRIDGE AND VIADUCT CONSTRUC- 
TION IN MASONRY, TIMBER, AND IRON ; consisting of 
4G Plates from the Contract Drawings or Admeasurement of select 
Works. By W. Davis Haskoll, C.E. Second Editioiu with 
the addition of 554 Estimates, and the Practice of Setting oat Wo A^ 
with 6 pages of Diagrans. Imp. 4to, 3/. I2i. id, haB-morocco. 
"A work oTthe Fvaent nvture by a nua of Ur. HoikoU't experience, muAt prova 
Invaluable. The labia of atimalel comideiablif enhinrf its Tulue."— gittJMwratf ■ 

Earthwork. 

EARTHWORK TABLES, showing the Contents in Cnbic Yards 
of Embanlcments, Catlings, £c., of HNghls or Depths up to an 
average of 80 feet By Joseph Broadbbnt, C.E,, andFKANCiS 
C^MfiN, C.E. Cr. 8vo, oMong, 5/. dotii. 
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Tramways and their Working. 

TRAMWAYS : their CONSTRUCTION anij WORKING. 
With Special Reference to the Tramways of the UoiCed Kingdom. 
By D. KiNNBAK Clark, M.I.C.E. Supplementary Volume; 
recording Che Pn^pxss recently made in the Design and Construc- 
tion of Tramwaya, and in the Means of Locomotion by Mechanical 
Power. With Wood Engravings. 8vo, \ts. cloth. 

Tramways and their Working. 

TRAMWAYS : their CONSTRUCTION and WORKING. 
By D. KiNNEAR Clark, M. Inst. C. E. With Wood En- 
gravings, ajid thirteen folding Plates. The Complete Work, in 
3 vols., Large Crown 8vo, 301. cloth. 
" All ]DierQt«d ID ttamwAys must tef«r to it. u all r^way cpgLDCEn have tuned 
to the Huchor'a work * Railway Macfaioeiy/"— T'jfrff j^lHffr, 

Pioneer Engineering. 

PIONEER ENGINEERING. A Treatise on the Engineering 
Operations connected with the Settlement of Waste Lands in New 
Conntries. By Edwahd Dobson, A.LC.E. With Plates and 
Wood Engravings. Revised Edition. Izmo, ^t. cloth. 
" A workmanlike prw^iction, and one withoul po»esaioa of vhicti no Dian ihould 
start 10 encounter tbc dulLes of a pioneer ec^eer.'' — AtlwnaitrH, 

Steam Engine. 

TEXT-BOOK ON THE STEAM ENGINE By T. M. 
GOODEVB, M.A., Barrister- at -Law, Author of " The Principles 
of Mechanics," "The Elements of Mechanism," &c. Fourth 
Edition. With numerous Illustrations. Crown Svo, 6j. cloth. 
" Mr. Goodeve^s text-book \% a work of which every young eDgiaeer sbould pot- 
leis himself, "-if WM£- JsHmal. 

Steam. 

THE SAFE USE OF STEAM : containing Rules for Unpro- 
fessional Steam Useis. By an Engineer. 4th Edition. Sewed, 61/. 
" Tf itenni-UKri would but learn thii little book by heart, boiler eapJoiioni vrould 

Mechanical Engineering. 

DETAILS OF MACHINERY ! Comprising Instructions for the 
Execution of various Works in Iron, in the Fitting-Shop, Foundry, 
and Boiler- Yard. Arranged expressly Ibr the i;se of_Drflughts- 
men, Students, and Foremen Engineers. By Francis Campin, 
C.E. lamo. 3/. &/. cloth. \_yust puUishtd. 

Mechanical Engineering. 

MECHANICAL ENGINEERING: Comprising Metallurgy, 
Moulding, Casting, Foi^ng, Toob, Workshop Ma^nery, Manu- 
facture of the Steam Engine, &c. By F. Campin, C.E. jj. cloth. 

Works of Construction. 

MATERIALS AND CONSTRUCTION : a Theoretical and 
Practical Treatise on the Strains, Designing, and Erection of 
Works of Construction. By F. Campin,C.£. l2mo. 3^. &/. cl. brds. 

Iron Bridges, Girders, Roofs, i2fc. 

A TREATISE ON THE APPLICATION OF IRON 
TO THE CONSTRUCTION OF BRIDGES, GIRDERS. 
ROOFS, AND OTHER WORKS. ByF.CAMPiN, C.E. lamcjr. 
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Boiler Construction. 

THE MECHANICAL ENGINEER'S OFFICE BOOK! 
Boiler Conattuction. By Nelson Foley, Cardiff, late Assbtant 
Manager Palmer's Engine Works, Jarrow. With ag full-page 
Lithographic Diagrams. Folio z \s. baU-boond. 

Oblique Arches. 

A PRACTICAL TREATISE ON THE CONSTRUCTION of 
OBLIQUE ARCHES, By John Hast. 3rdEd. Imp. 8vo,&.doth. 

Obliqite Bridges. 

A PRACTICAL and THEORETICAL ESSAY on OBLIQUE 
BRIDGES, with 13 large Plates. By the late Gsa Watsom 
BucK,M.I.C.E. Third Edition, revised by his Son, J. H. Watson 
Buck, M.I.C.E. ; and with the addition of Description ti 



" The jl«nd»rd leu Iwok for 1 . 

Gas and Gasworks. 

THE CONSTRUCTION OF GASWORKS AND THE 
MANUFACTURE AND DISTRIBUTION OF COAL-GA& 
OriginallywrittenbyS. Hughes, C.E. Sixth Edition. Re-written 
andenlai^, by W. Richards, C.E. lamo, 51. cloth. 

Waterworks for Cities and Towns. 

WATERWORKS tor the SUPPLY of CITIES and TOWNS, 
with a Description of the Principal Geoli^cal Formations of Eng- 
land as influencing Supplies of Water. ByS. Hughes. 4^. 6if. clotE. 

Locomotive-Engine Driving. 

LOCOMOTIVE-ENGINE DRIVING ; a Practical Manual for 
Engineers in charge of Locomotive Engines. By MlcHAH. 
Reynolds, M.S. E. Fifth Edition. Compriang A KEY TO THE 
LOCOMOTIVE ENGINE. With lUnstratioos. Cr.Svo, 4J,&/. d. 
" Mr. Reynolds hu Bvp[^ied > want, nnd has svp^Jied it wdL" — Etfitierr. 

The Engineer, Fireman, and Engine-Boy. 

THE MODEL LOCOMOTIVE ENGINEER, FIREMAN, 
AND ENGINE-BOY. By M. Reynolds. Crown 8vo, +1. €d. 

Stationary Engine Driving. 

STATIONARY ENGINE DRIVING. A Practical Manual for 
Engineers in Charge of Stationary Engines. By MtCHAEL Rey- 
nolds. Second Edition, Revised and Enlai^ed. With Plates and 
Woodcuts. Crown Svo, 4/. bd. cloth. \'J ust published. 

Engine- Driving Life. 

ENGINE-DRIVING LIFE ; or Stirring Adventures and Inci- 
dents in the Lives of Locomotive Engine-Drivers. By Michael 
Reynolds, Crown Svo, is. cloth. 

Continuous Railway Brakes. 

CONTINUOUS RAILWAY BRAKES. A Practical Treatise on 
the several Systems in Use in the United Kingdom ; their Construe- 
lion and Feiformance. With copious Illustiations and numeroui 
Tables. ByMtCHABL Rbyholds. Large Crown Svo, gj'. doth. 
\yuitpubKshld. 
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Consiruction of Iron Beams, Pillars, &c. 

IRON AND HEAT ; eiliibiling Ibe Principles concerned in the 
conslniction of Iron Beams, Pillars, and Bridge Girders, and the 
Action of Heat in the Smelting Furnace. By J. Arhouk, CE. 31. 

Fire Engineering. 

FIRES, FIRE-ENGINES, AND FIRE BRIGADES. With 
• History of Firc-E^ines, their Construction, Use, and Manage- 
ment ; Efemarks on Hre-Proof Buildings, and the Preservation of 
Life from Fire ; Statistics of the Fire Appliances in English 
Towns ; Foreign Fire Systems ; Hints on Fiie Brigades, &c., && 
By Charles F. T. Younq, C.E. With numerous lllustrationE, 
bandsoniely printed, 544 pa, demy Sro, ll. 4/. cloth. 
" We caomoftt hcaitily commend ihii book."— ff^MATHv, 
"Mr. Valine's book on 'Fire Enginei sad Firs BiHg^aEs' contains ■ mus of 
kdfonnation, wbich hu been collected from a variety of sources. The tubject u » 
mtensely iDCercslmg uul useFul that jl demands consideration. " — BitUding Nrttu. 

Trigonometrical Surveying. 

AN OUTLINE OF THE METHOD OF CONDUCTING A 
TRIGONOMETRICAL SURVEY, for the Formation of Geo- 
graphical and Topographical Maps and Plans, Military Recon- 
naissance. Levelling, &c., with the most useful Problems iu Geodesy 
and Pracdca] Astronomy. By Lihi;t.-Gkn, Fkome, R.E., late In- 
spector-General of Fortificatioiis. Fourth Edition, Enlarged, and 
partly Re-written. By Captain Charles Wakren, R.E. With 
19 Plates and 115 Woodcuts, royal Svo, i&r, cloth. 

Tables of Curves. 

TABLES OF TANGENTIAL ANGLES and MULTIPLES 
for setting out Ctirvei &om J to 300 Radius. By Albkander 
Beazeley, M. Inst. C.E. Second Edition. Printed on 4S Cards, 
and sold in a doth box, waistcoat-pocket size, 31. hd, 

" Each table lA printed on a small card, whicl^ being placed on the theodolite, leaTe* 
the haodi free to mauipuUte the jnstrvmeot."— fx^'hrrf . 

" Very handy ; a mao may know thai all his day's work muil (all on Ivo of Ibeae 

EngiTteering Fieldwork. [-4tt««». 

THE PRACTICE OF ENGINEERING FIELDWORK, 
applied to Land and Hydraulic, Hydrographic, and Submarine 
Surveying and Levelling. Second Edition, revised, with conwder- 
ableaddi5ons,andaSupplementon WATERWORKS, SEWERS, 
SEWAGE, and IRRIGATION. By W. Davis Haskoll, C.E. 
Numerous folding Plates. In I Vol., demj Svo, \l. 51., d. boards. 

Large Tunnel Shafts, 

THE CONSTRUCTION OF LARGE TUNNEL SHAFTS. 
A Practical and Theoretical Essay. By J. H. Watson Buck, 
M. Insl. C.E., Resident Engineer, London and North-Western 
Railway. Illustrated with Folding Plates. Royal Svo, lis. doth. 

"Man^of the methods ^ven are of extreme practical value to the mason, and the 
observatioDS on the form of aich, the [ulei for ordering the stone, and the construc- 
tion t£ the templates, will be found of considciabte nse. We commend the book lo 
the edfinecring profeAsion, and to lUl who have to build limilor shafts." — Building 
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Survey Practice. 

AID TO SURVEY PRACTICE : for Reference in Surveying, 
Levelling, Setting-out and in Route Surveys of Travellers by Land 
and Sea. With Tables, Illustrations, and Records. By Lowis 
D' A, Jackson, A.-M.LC.E. Author of " Hydraulic Manual and 
Statistics," &c Large crown Svo, I2s. td., cloth. 

"A general Cut )»cJc was moted, ami weut able to ipttk with caiAdence irf 
Mr. Jackson'i tnatise. . . . We caDQOt KCDmmeDd to Ihc ttudent who koows 
aomething of Ihe mathemallcsl prindpluof ihe lubject b better count thao to ronify 
hb ynavx in tii* field under a competent enrveyn with a study of Mr. Jack»n'i 

Ml enential a[d 10 die student,"— ^i.iai'i>«-A'«io. 

"The author brings to his work a foriuDate aoion of theory and practical expe- 
rience wiiich, aided by a clear and lucid ityCe of writing, lendeii the book both a very 
uiefiil one and very agreeable to taA."—BMUdtr. 

Sanitary Work. 

SANITARY WORK IN THE SMALLER TOWNS AND 
IN VILLAGES. Compriaing : — i. Some of the more Common 
Forms of Nuisance and their Remedies ; 2. Drainage; 3. Water 
Supply. By Ckas. Slagg, Assoc Inst. C.E. Crown Svo, ■^ doth. 
"A very useful bocJ:, and may be safely recommended. The aathoi bai bad 
practical eiperiencc in the wotki at which he treats."— £ui&i^. 

Locomotives. 

LOCOMOTIVE ENGINES, A Rudimentary Treatise on. Com- 
prising an Historical Sketch and Description of the Locomotive 
Engine. By G. D. Dempsey, C.E. With lai^e additions treia- 
ing of the Modern Locomotive, by D, Kihnear Clare, 
M. InsL C.E. With Illustrations, lamo. -y. dd. cloth boards. 

book."— /nw snd Coal Trada Rcvirw. 
" Secmi a model oT what an elementary technical book ihould be."— ,,4«dl»r^. 

Fitels and thdr Economy. 

FUEL, its Combustion and Economy ; consisting of an Abridg- 
ment of "A Treatise on the Combustion of Coal and the Prevention 
of Smote," By C. W, Williams, A.I.C.E. With cutensive 
additions on Recent Practice in the Combustion and Economy of 
Fuel— Coal, Coke, Wood, Peat, Petroleum, &c. ; by D. Kin- 
NEAR Clark, M. Inst, C.E. Second Editioo, revised. With 
Illusttationa. 12mo, 4^. cloth boards. 
" Students ahould buy the book and tead it, as one of the most complete and ntii- 
factoiy ueatiies on the combustion and economy of fuel to be had."— ffvvurr'. 

Roads and Streets. 

THE CONSTRUCTION OF ROADS AND STREETS, la 

Two Parts, I, The Art of Constructing Common Roads. By 
Hekry Law, C,E. Revised and Condensed. 11. Recent 
Practice in the Construction of Roads and Streets ; including 
Pavements of Stone, Wood, and Asphalte. By D. Kihnkar 
Clark, M. Inst. C.E, Second Edit., revised. lamo, S», cloth. 
"A book which every borough surveyor and engineer must pouess, and which will 

be of considerable service W Brchlledi, buildeti, and property ownen generally."— 

Bitiidini Nrwj. 

' ...,.c;iKyic 
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Saving Machine \Tke). 

SEWING MACHINERY ; being a Practical Manual of the 
Sewing Machine, comprising its History and Details of its Con- 
stnicllon, vrith full Technical Directions for the Adjusting of Sew- 
ing Machines. By J. W. Urquhart, Author of "Electro 
Plating: a Practical Manual;" "Electric Ijght : its Production 
and Use." With Numerous Illustrations, izmo, is. 6d. cloth, 

Field-Book for Engineers. 

THE ENGINEER'S, MINING SURVEYOR'S, and CON- 
TRACTOR'S FIELD-BOOK. By W. Davis Haskoll, C.E. 
Consisting of a Series of Tables, with Rules, Explanations of 
Systems, and Use of Theodolite for Traverse Surveying and Plotting 
the Work with minute accuracy bymeans of Straight Edge and Set 
Squareonly; Levelling with the Theodolite, Casting out and Re- 
dudng Levels to Datum, and Platting Sections in t^e ordinary 
manner ; Setting out Curves with the Theodolite by Tangential 
Angles and Mmtiples with Right and Left-hand Readings of tha 
Instrument! Setting out Curves without Theodolite on the System 
of Tangential Angles by Sets oE Tangents and Offsets ; and Earth- 
work Tables to 80 feet deep, calculated for every 6 inches in depth. 
With numerous Woodcuts. 4th Edition, eolaiEed. Cr. Svo.iu.doth. 
" The book is tctt tund]', and ilie author might have added that the Kpann tabid 

or upcs and taagenU id eyery minute n-ill make it useful far mauf oths* purpose*, Lbs 

venuijK travene tables existisf all the same-" — Aiktrutiim. 

eitcDsvely patmuHd by Iha 

Earthwork, Measurement and Calculation of. 

A MANUAL on EARTHWORK. By Alex. J. S. Graham, 
C.E., Resident Engineer, Forest of Dean Central Railway. With 
nimierous Diagrams. I&no, is, fid. cloth. 

" As a really handy book ior tefereuce, we Imoir of no work equal to il ; and the 
raOway engiaeen and others employed in the mea&iueiUDnt aud calculatlan t^ vixth- 
mnk will find a great aoDuat oi pracitical LofoniiatiDn very admirably airanffed. and 
available for general or rough estinmtes. as well as for the mare exact calculations 
required to the engineer*' crniuaclor's offices. " — ArttMon. 

Drawing for Engineers, &c. 

THE WORKMAN'S MANUAL OF ENGINEERING 
DRAWING. By John Maxton, Instructor in Engineering 
Drawing, Royal Naval College, Greenwich, formertyofR-S. N,A., 
South Ken^ngton. Fourth Edition, carefully revised, WithupwaJdf 
of 300 Plates and Diagrams, izmo, cloth, strongly bound, 4J. 

'^ A copy of it shnild be kept ^r reference in every drawing omcc." — Enghutring. 

" lodispeDsabte for teachers of engineenng drawiog." — Mrckvuct' MagoMttu. 

Wealds Dictionary of Terms. 

A DICTIONARY of TERMS used in ARCHITECTURE, 
BUILDING, ENGINEERING, MINING, METALLURGY, 
ARCHAEOLOGY, the FINE ARTS, &c. By John Weaia 
Fifth Edition, revised by Robert Huwt, F.R.S., Keeper of Mining 
Records, Editor of " Ure's Dictionary of Arts. " i2mo, 6j, d, bds. 

" The best small technological dictionary in the language."— ^rrfayfc/. 

" The abaolute accuracy of a vrorit of this character can ODly be judged ttl after 
extensive coosultatian, and from cur examinalioD [t appean very concct aiid "rtsy 
complfae." — Mining yettntal. 

- -Cockle 
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MINING, METALLURGY, ETC. 
Coal and Iron. 

THE COAL AND IRON INDUSTRIES OF THE UNITED 
KINGDOM : comprising i Description of the Coal Fields, and of 
the Principal Scams of Coal, with returns of their Produce and its 
Distribulion, and Analyses of Special Varieties. Also, an Account 
of the occurrence of Iron Ores in Veins or Seams ; Analyses of 
each Variety ; and a History of the Rise and Progress of Pig Iron 
Manufacture ^nce the year 1740, exhibiting the economies intro- 
duced in the Blast Furnaces for its Production and Improvement. 
By Richard Meade, As^tant Keeper of Mining Records. With 
^Iaps of the Coal Fields and Ironstone Deposits of the United 
Kingdom. Bvo., £\ 81, cloth. \Jusl publiihed. 

Meialliferotts Minerals and Mining. 

A TREATISE ON METALLIFEROUS MINERALS AND 
MINING. By D.C. Davies, F.G.S., author of "A Treatise on 
Slate and Slate Quarrying." With numerous wood engravings. 
Second Edition, revised. Cr. Bvo. 12j, 6rf. doth. 

" Without quHtSmi, Lbe moat exhaiutiTC and the mod practically useful woHt we 
ban uen ; the amount of infannaltoji given ii enormma, am) it ia given concisely 
and 'uia'iis^y."— Mining JetmeL 

Slate and Slate Quarrying. 

A TREATISE ON SLATE AND SLATE QUARRYING, 
Scientific, Practical, and Commercial. By D. C. Davies, F.G.S., 
Mining Engineer, &c. With numerous Illustrations and Folding 
Plates. SecondEditioD, carefiillyrevised. l2nio, jx.W.clothboards. 
"Mt. Davieahaa wriittnaiucfuland practjca] hand-book on ac iinpottant industry, 
with tit the coadltiooK aud detaik of wluch he Hppears fanUliar." — EngitittriHg, 

Metallurgy of Iron. 

A TREATISE ON THE METALLURGY OF IRON : con- 
taining Outlines of the History of Iron Mastibctnre, Methods of 
Assay, aod Analyses of Iroa Ores, Processes of Maunfactnre of 
Iron and Steel, &c. By H. Baueshan, F.G.S. Fifth Edition, 
Revised and greatly Enlarged. With Numerous Illustrations, 
i2mo. 5j. 6d., cloth boards. \yust published. 

Manual of Mining Tools. 

MINING TOOLS. For the ase of Mbe Managers, Aeents, 
Mining Students, &c By William Morgans. Volume of Text. 
izmo, y. With an Atlas of Plates, containing 235 Illustrations. 
4to, iis. Together, 91. cloth boards. 

Mining, Surveying and Valuing. 

THE MINERAL SURVEYOR AND VALUER'S COM- 
PLETE GUIDE, comprising a Treatise on Improved Mining 
Surveyirie, with new Traverse Tables ; and Descriptions of Im- 
proved Instruments ; also an Exposition of the Correct Principles 
of Laying out and Valuing Home and Foreign Iron and Coal 
Mineral Properiies. By WiLLIAU Lintern, Mining and Civil 
Engineer. With four Plates of Diagrams, Plans, &c., l2mo,4r. cloth. 
*," The above, bound with Thomas's TABLES. (See page 20.) 
Price It. id. cloth, 

- -C.Kvsl^ 
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Coal and Coal Mining. 

COAL AND COAL MINING : a Rudimentary Trealise on. Bj 
Wakikoton W. Smvth, M.A., F.R.S., &c,, Chief Inspector 
of the Mines of the Crown. Fifth edition, revised and collected. 
l2mo, with nnmerous Ulustratioiis, 4/. cloth boards. 
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Underground Pumping Machinery. 

MINE DRAINAGE ; being a Complete and Practical Treatise 
on Direct-Acting Underground Steam Pumping Machinery, with 
a Description of a large number qf the best known Engines, their 
General Ufility and the Special Sjjhere of their Action, the Mode 
of their Application, and their merits compared trith other forms of 
Pumping Machinery. BySTEPHEN MicH ell. Joint- Author of "The 
Cornish System of Mine Drainage." Svo, iSf.cloth. 



NAVAL ARCHITEC TURE. NAVIGATION, ETC. 
Pocket Book for Naval Architects & Shipbuilders. 

THE NAVAL ARCHITECT'S AND SHIPBUILDER'S 
POCKET BOOK OF FORMULA, RULES, AND TABLES 
AND MARINE ENGINEER'S AND SURVEYOR'S HANDY 
BOOK OF REFERENCE. By Clement Mackrow, M. Inst. 
N. A,, NbtbI Draughtsman. Second Edition, revised. With 
ntuneiotis Diagrams. Fcap., 12/. &/,, strongly bound in leather. 
'* Should be used by all who are engaged in Ihe coDstmction or deai^D of tcskIs." 

10 nfnsh his memory which will not be found within the coven of Mr. Macluow's 
book."— fsfA^A Mtclmnic. 

" Mr. Mackrow baa compressed an cxtraordmary amounl of iafqmiatioii into thu 
UKful yiA\aaK"—Athetweum. 

Granthanis Iron Skip-Building. 

ON IRON SHIP-BUILDING j with ftncHcal Example* «nd 
Details. Fifth Edition. Imp. 410, boards, eolai^ed &om 14 to 40 
Plates (21 quite new), including the latest Eiamples. Tc^elher 
with leparate Text, e^so considerably enlarged, I imo, cloth limp. 
By John GRANTHAtt, M. Inst C.K, &c, 2I. is. complete. 

evtetisLvc nrcuLalion among ^pbuilden in ECdeiaL By order of the Board of Admi- 
ralty, the work will foim the texl-book on which the examination in iron ihip-huilding 
of caudidatei ioT promotioD in the dockynrdi willbi mainly haied. ' '—Eac ii tttT iH t. 

Pocket-Book fof Marine Engineers. 

A POCKET-BOOK OF USEFUL TABLES AND FOR- 
MULA FOR MARINE ENGINEERS. By Frank Proctor, 
A.LN. A. Third Edition. _ Royal 32mo, leather, gilt edges, 4/. 
" Soi'cdy saytluni rvqidred by a unl eagiiwer uppeui to ha** b«n for- 
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Ljght-Hotises. 

EUROPEAN LIGHT-HOUSE SYSTEMS ; being a Report of 
a. Tour of Inspection made in 1873, By Major Gecroe H. 
Elliot, Corps of Engineers, U.S.A. Illustraled by 51 En- 
gravings and 31 Woodcuts in the Text. 8vo, aif. doth. 

Surveying (Land and Marine). 

LAND AND MARINE SURVEYING, In Reference to the 
Preparatiou of Plans for Roads and Railways, Canals, Rivers, 
Tov/ns' Water Supplies, Docks and Harbours ; with Description 
and UseofSutveying Instruments. By W. Davis Haskoll, C.E. 
With 14 folding Plates, and numerous Woodcuts. 8vo, I2j, &f. doth. 
" Of the umuHi pnctic^ utility, and may be saTelyRconiniendEd to ill iOiicoa 

Storms. 

STORMS 1 their Nature, Classification, and liws, with the 
Means of Predicting them by their Embodiments, the Clouds. 
By William Blasiijs. Crown Svo, loi. 6d. doth boards. 

Rudimentary Navigation, 

THE SAILOR'S SEA-BOOK: a Radimentary Treatise on Navi- 
galion. By Jame5 Greenwood, B.A, New and enlai^ed edition. 
By W. H. RossKR. Ilmo, 31. doth boards. 

Mathematical and Nautical Tables. 

MATHEMATICAL TABLES, for Trigonometrical, Astronomical, 
and Nautical Calculations ; to which is prefixed a Treatise on 
Logaiithms. By Henry Law, C.E. Together with a Series of 
Tables for Navigation and Nautical Astronomy. By Professor 
J. R. Young. New Edition, limo, 4J. cloth boards. 

Navigation [Practical), with Tables. 

PRACTICAL NAVIGATION : consisting of the Sailor's Sea- 
Boolt, by James Greenwood and W. H. Rosser ; together 
with the requisite Mathematical and Nautical Tables for the Work- 
ing of the Problems. By Henry Law, C.E., and Professor 
J.R.Young. Illustrated, ismo, 71. strongly half-bound in leather. 

Y^ALE'S RUDIMEMTARY SERIES. 

Thtfdkvangbeekiin Naval Architecture, tic., are publish^ in tkt 

NAVIGATION and NAUTICAL ASTRONOMY IN THEORY 

AND PRACTICE. By Professor J. R. Young. New Edition. 

Including the Requisite Elements from the Nautical Almanac for 

Working the Problems. l2mo, 21. 64. doth. 
MASTING, MAST-MAKING, AND RIGGING OF SHIPS. By 

Robert Kipping, N.A. Fourteenth Edition, iimo, it. 6d. doth. 
SAILS AND SAIL-MAKING. Tenth Edition, enlarged. By 

Robert Kipping, N.A. Illustrated. i2mo, 31. doth boards. 
NAVAL ARCHITECTURE. By James Peake. Fourth Edition, 

with Plates and Diagrams. lamo, 4J. cloth boards. 
MARINE ENGINES, AND STEAM VESSELS. By Robert 

MuKRAV, C.E. Seventh Edition. lamo, 31. 6d. doth boards. 
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ARCHITECTURE, BUILDING, ETC. 
Construction. — • — 

THE SCIENCE of BUILDING: An Elemeotair Treatise on 
flic Principles of Construction. By E. Wyndham Tarn, M.A., 
ArdiitecL Wifli 58 Wood Enfrtivings. Second Edition, revised and 
eolarged, including an entirely new chapter on the Nature of 
Lightning, and the Means of Protecting Buildingsfrom lis Violence. 
Crown Svo, "jt. 6d, cloth. 

" No arclulectural Uudent ihould be wiSiout tlui ]uai-\mk."—Arckittcl. 

Civil and Ecclesiastical Building. 

A BOOK ON BUILDING, CIVIL AND ECCLESIASTICAL, 
Including Church Restoration. By Sir Edmund Beckett, 
Bart., LL.D., Q.C., F.R.A.S. Author of "Clocks and 
Watches and Bells," &c lima, ^s. cloth boards. 

Ten coniiallf to 

ID the building Bit. "—iftiN^^fr. 

Villa Architecture. 

A HANDY BOOK of VILLA ARCHITECTURE ; bring ■ 
Series of Designs for Villa Residences in various Styles. Witli 
Detailed Specihcations and Estimates. By C. WlCKES, Architect, 
Author of "TheSpiresandTowersoftheMediEeTal Churches of Eng- 
land," &c. 30 Plates, 4I0, half morocco, gilt edges, \l. li. 
*,* Also an Enlarged edition of the above. 61 Plates, with Detailed 
Specifications, Estimates, &c 3J. zj. half morocco. 

Useful Text-Book for Architects. 

THE ARCHITECT'S GUIDE: Being a Text-book of Useful 
Infonnation for Architects, Engineers, Surveyors, Contractors, 
Clerks of Works, &c B;; F. Rogeks. Cr. Svo, fo. cloth. 
'*Ai H ten-book of UHful LDformatioa for arcbitects, enKineera, lurveron, Ac, it 
would be hard to find a haadier ot more complete little volunic." — Standards 

The Young^ Architect's Book. 

HINTS TO YOUNG ARCHITECTS. By G. Wightwick. 
New Edition. By G. H. Cuillauue. lamo, cloth, 4J, 

"Will be found hd acquLulion to pupils, and m copy ougtu K *-- - --'-' 
ncceuary apuichaieuabox of iustrumenlK." — Arckttgct, 

Drawing for Builders and Students. 

PRACTICAL RULES ON DRAWING for the OPERATIVE 
BUILDER and YOUNG STUDENT in ARCHITECTURE. 
By Geoegk Pyne. With 14 Plates, 4to, Js. &/. boards. 

Boiler and Factory Chdmn^s. 

BOILER AND FACTORY CHIMNEYS ; their Draught-power 

and Stability, with a chapter on Lightning Conductors. By RoBEkT 
Wilson, C.E. Crown Svo, 31. 6</. cloth. , 



14 WORKS IN ARCHITECTURE, BUILDING, ETC., 
Taylor and Crew's Rome. 

THE ARCHITECTURAL ANTIQUITIES OF ROME. By 
the late G. L, Tayix)r, Esq., F.S.A., and Edwabd Ckesv, Esq, 
New Edition, Edited by the Rer. Alexander Taylor, M. A, (sod 
of the late G. L. Taylor, Esq.] This is the only boolc which gives 
on a large scale, and with the precision of architectural measure- 
ment, the principal Monuments of Ancient Rome in plan, elevation, 
and detail Large folio, with 130 Plates, half.bound, 3/. 3;-. 
*.* Originally published in two volumes, folio, at 18/. l8J, 

Vitruviu£ Architecture. 

THE ARCHITECTURE OF MARCUS VITRUVIUS 
POLLIO. Translated by Joseph Gwilt, F.S.A, F.RAS. 
Numerous Plates. i2mo, dolh limp, Sj'. 

Ancient Architecture. 

RUDIMENTARY ARCHITECTURE (ANCIENT); com- 
prising VITRUVIUS, translated by Joseph Gwilt, F.S.A.. 
&c, with 23 fine plates; and GRECIAN ARCHITECTURE. 
By the Eabl of Aberdeen ; lamo, (a., half-bound. 
%• The only edition of VITRUVIUS procurabk at a moderati prUt. 

Modem Architecture. 

RUDIMENTARY ARCHITECTURE (MODERN); com- 
prising THE ORDERS OF ARCHITECTURE. By W. H. 
Leeds, Esq, ; The STYLES of ARCHlTECTUREofVARIOUS 
COUNTRIES. By T. Talbot Bury ; and The PRINCIPLES 
of DESIGN in ARCHITECTURE. By E. L. Garbett. 
Numerous illustrations, l3mo, 6j. half-bound. 

Civil Architecture. 

A TREA.TISE on THE DECORATIVE PART of CIVIL 
ARCHITECTURE. By Sir William Chambers, F.R.S. 
With Illustrations, Notes, and an Examination of Grecian Arclii- 
teclure. By Joseph Gwilt, F.S.A. Revised and edited by W. 
H. Leeds. 66 Plates, 4(0, 2U. cloth. 
House Painting. 

HOUSE PAINTING, GRAINING, MARBLING, AND 
SIGN WRITING: a Practical Manual of. With 9 Coloured 
Plates of Woods and Marbles, and nearly 150 Wood £agravings. 
By Ellis A Davidson. Third Edition, Revised. i2nio, %s. doth. 
Plumbing. 

PLUMBING i aText-book to the Practice of the Art or Crafl of the 
Plumber. With chapters upon House- drainage, embodying the 
latest Improvements. By W, P. BucilAN, Sanitary Enpneer. 
Fourth Edition, Revised and Enlarged, with above 330 illustrations. 
l2mo. 4r. cloth. \J-uil fiublisAtd. 

joints used in Building, Engineering, &c. 

THE JOINTS MADE AND USED BY BUILDERS in the 
construction of various kinds of Engineering and Arcliilectural 
~ orks, with especial reference lo those wrought by artificers ii 
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Handbook of Spedjuaiions. 

THE HANDBOOK OF SPECIFICATIONS! or, PtwUcal 
Guide to tlie Architect, Engineer, Surreyoi, ind Buildei, in drawing 
up Specifications and Ccmlncts for Workj and Constructions, 
lilostrated bf Precedents of BuildiiigE actoally executed t^ eminent 
Architects and Engineers. By Professor TuouAS L. Dohalu- 
SON, M.LB.A. New Edition, in One large volume, Svo, with 
upwards of 1000 pages of text, and 33 Plates, cloth, 1/. \u. W. 
"In Ibis work forty-fout E|>«cificatioiifl of ejiecuud vorks tir« giveiL . . . DoDBild- 
nn'a Hindboak of Spedficalioiu miul be bsughc by ill irchitecu.'— itM^rfn-. 

Specifications for Practical Arckitecture. 

SPECIFICATIONS FOR PRACTICAL ARCHITECTURE ; 
A Guide to the Architect, Engineer, Surveyor, and Builder; with 
an Essay on the Structure and Science of Modem Buildings. By 
Fkedkrice RocEits, Architect. 8vo, 151. cloth, 
\* ATolLimc of Apecific«tiai]3 ofa practical charaQCTbcuiEgTeatly required, uidthe 

old standird work of Alfred Birtbalomeir being out of prior, the author, on the buil 

of ihal vDrk, hu produced the ^oart.— Extract front Prifacr. 

Designing; Measuring, and Valuing. 

THE STUDENT'S GUIDE to the PRACTICE of MEA- 
SURINGand VALUING ARTIFICERS' WORKS; coataicing 
Directions for tailing Dimensions, Abstracting Che same, and bringing 
the Quantities into Bill, with Tables of Constants, and copious 
Memoranda for the Valuation of Labour and Materials iu the re* 
ipective Trades of Bricklayer and Slater, Carpenter and Joiner, 
Fainter and Glazier, Paperhanger, &c. With 9 Plates and 47 Wood- 
cuts. Originally t^ted by Edward Dobson, Architect. New 
Edition, re-written, with Additions on Mensuration and ConstmC' 
tion, and useful Tables for fadhtating Calculations and Measure- 
ments. By E. Wyhdham Tarn, M.A., 8vo, loj. 6d. doth. 
" Well fulfill the prombe of iu title-paie, Mr. Tan'i additioDi and revisions have 
much waeased the nsefulneB of the woBc."— fncHurnnf. 

Beaton's Pocket Estimator. 

THE POCKET ESTIMATOR FOR THE BUILDING 
TRADES, being an easy method of estimating the various parts 
of a Builiing coUectiTely, more etpedally ap^med to Carpenters' 
and Joiners' work. By A. C. BEATON. Second Edition. 
Waistcoat-pocket size. u. 6>i. 

Beaton' sBuilders' and Surveyors' Technical Guide. 

THE POCKET TECHNICAL GUIDE AND MEASURER 
FOR BUILDERS AND SURVEYORS : containing a CorapUte 
Explanation of the Terms used in Building Construction, Memo* 
randa for Refermce, Tedmical Directions for Measuring Work iu 
all the Building Trades, &c By A. C. Bkaton. i/. f>d. 

The House-Owner's Estimator. 

THE HOUSE-OWNER'S ESTIMATOR; or. What will it 
Cost to Build, Alter, or Repair? A Price-Book for Unprofes- 
sional People, Architectural Surveyors, Builders, &c By the late 
UmksD. Simon. Edited by F. T. W. Miller. A.R.I.B.A. 
Third Edition, Revised. Crown Svo, 3^. 6d., cloth. 
'* In two ytu% it wUl repay iti cost a huudred timea atw."—J^itid 



i6 WORKS IN CARPENTRY, TIMBER, ETC., 

Cement. 

PORTLAND CEMENT FOR USERS. Bj HENRY Faija. 
AM. Inst. C.E., with Illustrations. Crown Sro. 3^-. dd. doth. 
" A useful compudium of reiulu Ibi the builder and uthitect ."— £uil/i>v Nrtat. 

Builder's and Contractor's Price Book. 

LOCKWOOD & CO.'S BUILDER'S AND CONTRACTOR'S 
PRICE BOOK, containing the latest pHces of all kindi of Bnildera' 
Materials and ikbonr, and of all Trades connected with Buildinc^ 
fa. Revised by F.T.W. Miller, A.R.LB.A. Half-boond, 44. 



CARPENTR Y, TIM BER, ETC. 
Tredgold's Carpentry, new and cheaper Edition. 

THE ELEMENTARY PRINCIPLES OF CARPENTRY t 

a Treatise on the Pressure and Equilibrium of Timber Fraraing, the 
Resistance of Timber, and the Construction of Flooi^ Aichei, 
Biidees, R00&, Uniting Iron and Stone with Timber, &c To which 
is added an Essay on the Nature and Properties of Timber, &c., 
with DesciiptioDE of the Kinds of Wood nsed in Building ; also 
numerous Tiibles of the Scantllnes of Timber for different purposes, 
the Spedlic Gravities of Maleii^, &c By Thouas Tkedooli^ 
C.E. Edited by Pktkr Barlow, F.R.S, Fifth Edition, cor- 
rected and enkrEed. With 64 Plates, Portrait of the Author, and 
Woodcuts. 4to, published at 2/. 2j., reduced to i/. 51. doth, 

" Ou£ht to be ID eynr ardulect'a uid evBy buHdeF*! library, and thoso wbo 
do not flnsdy poBieu it ou^ht to avail themaelvei of Ihe new iaaue.* — Bmidtr, 

penLry la concerned. The Author's pruiciples are ralher craifinnod tbau immured by 
time. The additional platea are of B^reat inbinnc value,"'— ^^u^^uv Nrvu. 

Grandy's Timber Tables. 

THE TIMBER IMPORTER'S, TIMBER MERCHANT'S, 

& BUILDER'S STANDARD GUIDE. By R, E. Gkandt. 

and Edition. Carefully revised and corrected, iimo, 3/. id. doth. 

" ftverytbins it prctcmU to be; built upB^^uallT, It Icndi one from a forest ta a 

treenail, and throm in, afl a malteweiEht, abut of material CODCemiDghriclEB,columiit. 

ciatenu, ftc. — all that the dau to whom it appciU ttnyuxtAj^—RHgtUk MuJUHtic. 

Timber Freight Book. 

THE TIMBER IMPORTERS' AND SHIPOWNERS' 
FREIGHT BOOK : Being a Comprehensive Series of Tables for 
the Use of Timber Importers, Captains of Ships, Shipbrokers, 
Builders, imd Others. By W. Richardson. Crown 8vo, &, 

Tables /or Packing-Case Makers. 

PACKING-CASE TABLES ; showing the number of Snperfidal 
Feet in Boxes or Packing-Cases, from dx inches square and 
upwards. By W. Rickardsoh. Oblong 4to, 3^ 61^. doth. 

'* Invaluable bhour-aavioK tablea" — Ironmomgtr. 

Carriage Building, i^c. 

COACH BUILDING: A Practical Treatise, Historical and 
Descriptive, containing full information of the various Trades and 
Processes involved, with Hints on the proper keeping of Carriages^ 
&c 57 lUustratioiw. By James W. Burgess, ismo, ^, doth. 
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Horion's Measurer. 

THE COMPLETE MEASURER ; setting forth Ihe Meunre- 
ment of Boards, Glass, &c ; Unequal-sided, Square-sided, Oc- 
tagonal-sided, Round Timtier and Stone, and Standing Timber. 
Abo a Table showing the solidity of hewn or eight-sided timber, 
or of any octagonal -sided column. By Richard IIorton. 
Fourth Edit. Wilh Additions, ixtao. strongly bound in leather, 51. 

Horion's Underwood and Woodland Tables. 

TABLES FOR PLANTING AND VALUING UNDER- 
WOOD AND WOODLAND ; also Lineal. Superficia], Cubical, 
and Decimal Tables, &c. By R. Horton. i2mo, zi. leather. 

Nicholson's Carpenter's Guide, 

THE CARPENTER'S NEW GUIDE; or, BOOK of LINES 
for CARPENTERS : comprising aU the Elementary Principles 
essential for acquiring a knowledge of Carpentry. Founded on (he 
late Peter Nicholson's standard work. A new Edition, revised 
by Arthur Ashpitzi, F.S.A., together with Practical Rules on 
Drawing, by Ghorgk Pynk. With 74 Plates, 4to, il. it. cloth. 

Dowsing s Timber Merchant's Companion. 

THE TIMBER MERCHANT'S AND BUILDER'S COM- 
PANION ; contMning New and Copious Tables of the Reduced 
Weight and Measurement of Deals and Battens, of all sizes, &om 
One to a Thousand Pieces, also the relative Price that each size 
beats per Lineal Foot to any given Price per Petersburgh Standard 
Hundred, &c. , &c. Also a variety of oUier valuable mfoimatioo. 
By William Dowsing, Timber Merchant Thixd Edition, Re- 
vised. Crown Svo, 3/. cloth. 
"Everything i> u concise md dear u it can possiUy be nude. Then can be do 
doabl thAC every timber meicbant and buildci ousbl lo pousu \i.'—Httll AJvrrtiur, 

Practical Timber Merchant. 

THE PRACTICAL TIMBER MERCHANT, being a Guide 
for the use of Building Contractors, Surveyors, Builders, &c., 
comprising useful Tables for all purposes coimected wilh the 
Timber Trade, Essay on the Strength of Timber, Remarks on the 
Growth of Timber, &c By W. Richardson. Fcap. Svo, 3r. W, cL 

Woodworking Machinery. 

WOODWORKING MACHINERY ; its Rise, Progress, and 
Construction. With Hints on the Man^ement of Saw Mills and 
the Economical Conversion of Timber. lUnstrated with Examples 
of Recent Designs by leading English, French, and American 
Engineers. ByM. PowisBale, M.l.M.E. CrownBvo, I2j.6rf. cl. 
" Mr. Bide is evidently an expert on tbe tubject.'ud he has collected » much 
ioratnutiim that hii b«>li i> all-^ufficicDt for builden sad others engaged in the con- 
version of timber, " — Archittet- 

"The moat coDiprehenfiive compendium of wood-wotking machinery we have 
seen. The author is a thormigh maitet of big subject, "—fixiVifiiifTVni'j. 

Saw Mills, 

SAW MILLS, THEIR ARRANGEMENT AND MANAGE- 
MENT, AND THE ECONOMICAL CONVERSION OF 
TIMBER. Bv M. Powis Bale, M.LM.E Wiih numerous 
Llostratioiw. Crown Svo. [/« iht Priss. 

.^.^.C.K-.'ie 
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MECHANICS, ETC. 
I umtng. ~* — 

LATHE- WORK : a Practical Treatise on the Tools, Appliances, 

and Processes employed id tbeArt of Turning. By Paul N. Has- 

LUCK. With Illustrations drawn bj the Author. Crown 8vo, 51. 

" £vLdcEil[y wriitm from persona] experience, luid gives a large unouDt of jusi 

tlui Km oT iDfornuliaD which beginners st the lithe require. "^Bnildcr, 

Makanic's Workshop Companion. 

THE OPERATIVE MECHANIC'S WORKSHOP COM- 
PANION, and THE SCIENTIFIC GENTLEMAN'S PRAC- 
TICAL ASSISTANT, By W. Tbmplkton. I3lh Edit., with 
Mechanical Tables for Operative Smiths, Millwrights, Engiaeers, 
&C, ; and an Extensive Table of Powers and Roots, I2ma, ^s. bound. 

En^neers and Machinist' s Assistant. 

THE ENGINEER'S, MILLWRIGHT'S, and MACHINIST'S 
PRACTICAL ASSISTANT ; comprising a Collection of Uscfiil 
Tables, Rules, and Data. By Wm, Teupletow. l8mo, 2J. 6d. 

Sviiih's Tables for Mechanics, &c. 

TABLES, MEMORANDA, and CALCULATED RESULT^ 
FOR MECHANICS, ENGINEERS, ARCHITECTS, 
BUILDERS, &c. Selected and Arranged by Francis Smith. 
Z40PP. Walsfcoat-pockct site, is.bd., limp lealher. \yust publishtd. 

Boiler Making. 

THE BOILER-MAKER'S READY RECKONER. With 
Eiamples of Practical Geometry and Templiling, for the use of 
Platers, Smiths, and Riveters. By John Courtnky, Edited by 
D. K. Clark, M. I. C.E. izmo, gj, half-bd. {Just published. 

Superficial Measurement. 

THE TRADESMAN'S GUIDE TO SUPERFICIAL MEA- 
SUREMENT. Tables calcvilated &om I to 200 inches in length, 
by I to loS inches in breadth. By J. Hawkinos. Fq>. 3f. &/. 3. 

The High-Pressure Steam. Engine. 

THE HIGH-PRESSURE STEAM ENGINE. By Dr. ERNST 
Alsan. Translated &om the German, with Notei, %} Dr. Polk, 
F.R.5, Plates, Svo, 161. &/. dotb. 

Steam. Boilers. 

A TREATISE ON STEAM BOILERS ; their Strength. Con- 
struction, and Economical Working. By R. Wilson, C.E. 
Fifth Edition, izmo, 6r. doth. 

Mechanics. 

, THE HANDBOOK OF MECHANICS. By DiONYSiua 
Labdner, D.C.L. New Edition, Edited and considerably En- 
larged, by Benjamin Loawv, P.R.A.S., &c, post 8vo, &. doth. 

- C.Kvsl^ 
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MATHEMAT ICS, T ABLES, ETc! 

Metrical Units and Systems, &c. 

MODERN METROLOGY: A Mannal of the Metrical Units 
and Systems of the present Century. With an Appendix con- 
taining a proposed English System. By Lowis D'A, Jackson, 
A.-M. InsL C.E,, Author of "Aid to Survey Practice," &c. 
La^e Crown 8vo, lis. 6d. cloth. [Just published. 

Gregory's Practical Mathematics. 

MATHEMATICS for PRACTICAL MEN ; being a Common. 
place Book of Pure md Mixed Mathematics. Designed cUefiy 
for the Use of Civil Engineers, Architects, and Surveyors. Part I. 
PUBB Mathematics— comprising Arithmetic, Algebra, Geometry, 
Mensuration, Trigonometry, Come Sections, Properties of Curves. 
Part II, Mixed Mathematics — comprising Mechanics in general, 
Statics, Dynamics, Hydrostatics, Hydrodynamics, Pneumatics, 
Mechanical Agents, Strength of Materials, &c. By Olinthus Gre- 
gory, LL.D., F.R.A.S. Enlarged by H. Law, C.E. 4lhEdJUon, 
revised hy Prof. J. R. Youhg. With 13 Plates. 8v<^ li is, doth. 

Mathematics as applied to the Constructive Arts. 

A TREATISE ON MATHEMATICS AS APPLIED TO 
THE CONSTRUCTIVE ARTS. Illustrating the various pro- 
cesses of Mathematical Investigation by means of Arithmetical and 
simple Algebraical Equations and Practical Examples, &c By 
Francis Campin, C.E, i2mo, y. dd. cloth. \Just published. 

Geometry for the Architect, Engineer, &c. 

PRACTICAL GEOMETRY, for the Architect, Engineer, and 
Mechanic ByE. W. Takn,M.A. With Appendices on Diagrams 
of Strains and Isometrical projection. Demy Bro, 91. cloth. 

Practical Geometry. 

THE GEOMETRY OF COMPASSES, or Problems Resolved 
by the Klere Description of Circles, and the Use of Coloured 
Diagrams and Symbols. By Oliver Byrne. Coloured Plates. 
Crown 8vo, 31. t>d., cloth. 

The Metric System. 

A SERIES OF METRIC TABLES, ht which the British 
Standard Measures s^d Weights are compared with those of the 
Metric System at present in use on the Continent By C. H. 
DowLiNG, C.E. 2nd Edit, revised and enlarged. Svo, loi. 6d. cL 

Inwood's Tables, greatly enlarged and improved. 

TABLES FOR THE PURCHASING of ESTATES, Freehold, 
Copyhold, or Leasehold; Annuities, Advowsons, &c., and foi the 
Renewing of Leases ; sJso for Valuing Reversionary Estates, De- 
ferred Annuities, &c. By William Inwood. aist edition, with 
Tables of Lc^pjithms for the more Difncull Compulations of the 
Interest of Money, &c. By M. FfiDOR Thoman. 1 2 mo. &. cloth. 
" Thoie iDterened in the purchoK vid uTc of fislates, mid Ld the adjustment of 

find ihepraentediliaaDf emineuiHrvict."— ^flfiHirnv- 

1 .„C(Jt)jlc 
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Weights, Measures, Moneys, &c. 

MEASURES, WEIGHTS, and MONEYS of aU NATIONS. 
Entirely New Edition, Revised and Enlarged. By W. S. B. 
WooLuousE, K.R.A.S. i2tno, 2j. (nl. cloth boards. 

Compound Interest and Annuities. 

THEORY of COMPOUND INTEREST and ANNUITIES ; 
with Tables of Logarithms for the more Difficult Computations of 
Interest, Discount, Annuities, Slc, In all theii AppEcations oad 
Uses for Mercantile and State Purposes, By FiDOX Thouan, 
of the Societi Credit Mobilier, Paris. 3rd Edit., i2mo, 4/. 6d. cl. 

Iron and Metal Traded Calculator. 

THE IRON AND METAL TRADES' COMPANION : 
Being a Calculator containing a Series of Tables upon a new and 
comprehensive plan for expeditiously ascertaining the value of any 
goods bought or sold by weight, from is. per owl. to iizj. per 
cwt., and from one farthing per lb. to 11. per lb. Each Table ex- 
tends from onelL. to 100 tons. ByT. DowHiE. 396 pp., 9J., leather. 

Iron and Steel. 

IRON AND STEEL: a Work for the Forge, Foundry, 
Faclory, and Office, Containing Information for Ironmasters and 
their SCocktakers ; Managers of Bar, Rail, Plate, and Sheet Rolling 
Mills ; Iron and Metal Founders ; Iron Ship and Bridge Builders ; 
' Mechanical, Mining, and Consulting Engineers ; Architects, Builders, 
&c. By Charles Hoarb. Eighth Edit. Oblong 3zmo, 6j., leather. 

Comprehensive Weight Calculator. 

THE WEIGHT CALCULATOR . being a Series of Tables 
upon a New and Comprehensive Plan, exhibiting at one Reference 
the exact Value of any Weight from lib. to 15 tons, at 300 Pro- 
gressive Rates, from l Penny to 168 Shillings per cwt., and con- 
taining 186,000 Direct Answers, which, with tbeir Combinations, 
consisting of a single addition, will afford an aggregate of 10,266,000 
Answers ; the whole being calculated ana designed to ensure 
Correctness and promote Despatch. By Hknry Harben, 
Accountant. New Edition. Royal Svo, l/. 51., half-bound. 

Comprehensive Discount Guide. 

THE DISCOUNT GUIDE : comprising Tables for the use of 
Merchants, Manu&cturers, Ironmongers, and others, by which 
may be ascertained the exact profit arising from any mode of using 
Discounts, either in the Purclmse or Sale of Goods, and the method 
of either Altering a Rate of Discount, or Advancing a Price, so as 
to produce, by one operation, a sum that wiU realise any required 
profit after allowing one or more Discounts ; to which are added 
Tables of Profit or Advance from li to 90 per cent.. Tables of 
Discount from l^ to 98} per cent,, and Tables of Commission, &c., 
from \ (o 10 per cent. By H, Harben, Svo, iI. 51., hdf.bound. 

Mathematical Instruments. 

MATHEMATICAL INSTRUMENTS: Their Construction, 
Adjustment, Testing, and Use ; comprising Drawing, Measuring, 
Optical, Surveying, and Astronomical Instruments. By J. F. 
Heather, M.A. Enlai^ed Edition, lamo, 5^. cloth. 
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SCIENCE AND ART. 
Gold and Gold- Working. 

THE GOLDSMITH'S HANDBOOK: containing fujl instruc- 
tions for the AUoyLng and Working of Gold. Includuig the Art of 
Alloying, Melting, Reducing, Colouring, Collecting and Reliniiig. 
Chemical and Physical Properties of Gold, with a new System of 
Mixing its Alloys; Solders, Enamels, &c By George £. Gee. 
Second Edition, enlai^ed. lamo, 3J. (>d. cloth, 

*'EB»nlJal]y a practical manual, well adapied fo ihe waots of ainueurB and 
apprentices, contauung trti^CwDrthy mfoima^iaa that cnty a practical Eaaii can 
supply,"— A^/u^ Mecfuuds, 

Silver and Silver Working. 

THE SILVERSMITH'S HANDBOOK, cont^inc fuU In- 
structions for the Alloying and Working of Silver, Including the 
different Modes of Rehning and Melting the Metal, its Solders, the 
Preparation of Imitation Alloys, &c By G. E. Gbe. iimo, 3J, 6rf. 
" The chief merit of the work is its practical character. The workers in the trade 
will speedily discover ils merits when ihey at down lo study il."— £nf /u* MtchanU . 

Hall- Marking 0/ Jewellery. 

THE HALL-MARKING OF JEWELLERY PRACTICALLY 

CONSIDERED, comprisinj; an account of all the different Assay 
Towns of the United Kingdom ; with the Stamps at present 
employed ; also the Laws relating to the Standards and Hall- 
Marks Bt the various Assay Offices ; and a variety of Practical 
Su^eslions concerning the Mixing of Standard Alloys, &c. By 
George E. Gee, Crown 8vo, 51. cloth, {yuit published. 

Electro- Plating, &c. 

ELECTROPLATING: A Practical Handbook. By J. W. 
Urquhart, C.E. Crown 8vo, Si', doth. 
*'Any ordinarily intelligent person may become an adept in eledro-deposition 
with a very little science indeed, and this is the book to ^lo* the way,"— ^aii&r. 

Electrotyping, &c. 

ELECTROTVPING : A Practical Manual on the Reproduction 
and Multiplication of Printing Surfaces and Works of Art by the 
Electro-deposition of Metals, By J, W. Uequhart, C.E. 
Crown 8vo, 51, cloth. 
"A guide tolieginners and those who practise the old and imperfect methcids."— /rsn. 

Electro-Plating. 

ELECTRO-METALLURGY PRACTICALLY TREATED. 
By Alexander Watt, F.R.S.S.A. Including the Electro- 
Deposition of Copper, Silver, Gold, Brass and Bronze, Platinum, 
Lead, Nickel, Tin, Zinc, Alloys of Metals, Practical Notes, &c,, 
&c Seventh Edition, Revised and Enlarged, including the most 
recent Processes, i2mo, 3^.6^. cloth, 
' From this book LioLh amateur and artii^n may^leam everything necessary for 

the -successful prosecution of electroplating." — Iron- 
" A practical tteatise for the uk of those who desire lo work in the art of electro- 

depQSitioB as a InisiiieBS,"'— iff^fil* Mtckanic. 

• -C.Kvsk 
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Dentistry. 

MECHANICAL DENTISTRY. A Practical Treatise on the. 
Construction of the rarious kinds of Artificial Dentures. Com- 
prising also Useful Formula, Tables, and Receipts for Gold 
Flate, Clasps, Solders, etc, etc. By Charles Huntek. Second 
Ed I ion. Revised ; including a new chapter on the use of Celluloid. 
WiUi over 100 Engravings. Cr. 8vo, is. dd. cl. [Just published. 
" An amhorilalive nealise, which we can slrongly recommepd to all siudenla."— 
Dublin J„UTnal „f M^dUat ScUntf. 
'*Tliebeu boot on the subject with which we are acquainted."— J/^ro/ Frtst. 

Electricity. 

A MANUAL of ELECTRICITY ; including Galvanism, Mag- 
netism, Diamagnetisni, Electro-Dynamics, Magneto- Electricity, and 
the Electric Telegraph. By Henry M. Noad, Ph.D., F.C.S. 
Fourth Edition, with joo Woodcuts. 8vo, l/. 41, cloth, 

*' The accounts given of elcctndty and gajvaoiam are not onlycomplete in a tdeatific 
ieaK, but. which is a rarer Ihing, are ]popular and iateieslini;. — Lancet, 

Text-Book of Electricity. 

THE STUDENT'S TEXT-BOOK OF ELECTRICITY. By 
Henrv M. Noao, Ph,D., F.R.S., &c. New Edition, Revised. 
With an Introduction and Additional Chapters by W. H. Preece, 
M.I.C.E., Vice-President of the Society of Telegraph Engineers, 

With 470 Illustrations. Crown Svo, laf. 6d. cloth. 

I of the eiiiline: itin of Electrical Science adapted for students."' 

:ce, Esq.. vide "Inmiduciion." 
--'- -■ '^- Noad's Ikjo^ for clear at^le, great range of subject, a 

y student— beginner or advanced— of electricity," 

" ifecDniniiuided to students as one a{ the best teil-boalu on the subject that Ihey 
mhave; Mr. Preeceappears to have iatroduced ail the newest iuven^oDi in the shape 
;rapbic, telephonic, itndelectnc-lighting apparatus." — Enelitk Mechanis. 
under the editorial hajodof Mr. Preece 5ie late Dr. Ninifi textbook of elec- 
tricity has grown into an admirable handbook."— ^rf/mmf/fr Review, 

Electric Lighting. 

" " — tac LIGHT : 

IS for the Working of Galvanic Batteries, Electric 

and Dynamo- Electric Machines. By J. W. UrQuhArt, C.fe., 

Author of "Electroplating." Edited by F. C. Webb, M.LC.E., 

M.S.T.E. With 94 Illustrations, Crown Svo, p. 6d. cloth. 

" The booh isby far the best Ihat we have yet met withon the aubject-"— .^(iiweiim. 

" An inipotlant addition 10 the lileialure of the electric light. Students of the 

subJECI should not fail (0 read iV—Coliiery Guardian, 

Lightning, &c. 

THE ACTION of LIGHTNING, and the MEANS of DE- 
FENDING LIFE AND PROPERTY FROM ITS EFFECTS. 
By Arthur Parpjell, Major in the Corps of Royal Engineers, 
lamo, 7j. dd. cloth. 
" Major ParueU has written an original worlt on a scienlilic subject of unusual iute- 

nguage."— ,;^ thmaum. 
1 CD the subject." — Land. 
results of experience. A valuable 
ieotilic (oim.''—Biiiiiiilig J/nra. 

- -ClK.glc 
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T&e Alkali Trade — Sulphuric Add, &e. 

A MANUAL OF THE ALKALI TRADE, including the 
MaDaTacture of Sulphuric Acid, Sulphate of Soda, and BJeachiog 
Powder. Bjr John Lou as. Alkali Manufacturer, Newcastle-upon- 
Tyne and London. With jjj Illustrations and Working Draw, 
ings, and containing 386 pages of text. Super- royal Svo, 
2/. lif, 60; cloth. 

TUtvisrkir^ndad) a Ciimj;UUH<Btiioi>kfiirmit<iditv Alkali and Svtphint 
Acid Manu/actureri, and for IksH alriady in Ihifiild v^e dairi la infrovt (*tir 
flant, or to became practically ocauaintedmiAlkf latirifiroctsui and drvtlotmtni 
qftki tradt ; (t| 1 Handy Vclomt j-»icA Man^facturcn can *ui into iht imdt e 
l&lir Managers and Fsnmtn as a vsffiii piidi in thtir daily nmndi ^dnty. 



FliB of Worlu— 11. Sulphuric \A&— 
III. REOiitrjr of the Nii[Os:eD Com- 
poundt, and Tratment of Small PyritH 
—IV. The Salt Calte Process— V. Legis- 

■-".TJhiV; ~" 



" The Buthoi h.u Eiven Ihe fulltit 
alkali trade, mast vatuable masi of i 
publi^ed in any lajiguage.".— J^^fr'nrfi 



"" ReBntd Al 

XIII. Bi-c _ 

Soda — XIV. Bleachbc Powder— XV. 
UtitiatiaaorTankWaite-XVI. GetunI 
Remaiks — Four Appendices, treadna of 
Yields, Sulphuric Acid CalcuiatioDB, Aue- 
mometets, and Forngn Legislation upon 
(he tioaioua Vapoun Question. 
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and to the enterprisine iTim who have undeitaken its publicatioo."— CVwif,i/ 

Chemical Analysis. 

THE COMMERCIAL HANDBOOK of CHEMICAL ANA. 
LYSIS ; or Practical Instractions for the determination of the In- 
trinsic or Commercial Value of Substances used in Manufactures, 
in Trades, and in the Arts, By A. Normandy, Author of "Prac- 
tical Introduction to Rose's Chemiitry," and Editor of Rose's 
" Treatise on Chemical Analysis," New Edition. Enlarged, and 
to a great extent re-wtilten, by Henry M. Noad, Ph. D., F.R.S. 
With numerous lUustrations. Cr. Svo, lis. 6d. cioth. 

" We recommend this hook 10 the coreriLl perusal of every one ; it may be tndy 
afBnmed to he of univenal ioleresl, and ve stroni^y recomnicnd it to our readers as a 
ndde, alilte indispensable to the housewife as to the phBnn;iceutical piactitioner."— 
iTidictii Timti. 

" EBential to the analyKs appointed under the new Ad. The most rece&t resulti 
we given, and the voi^ a well editsd tnd caiefnlly wtitteo."- A'aAinr. 

.■ ....c.,;,^ic 
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Dr, Lardner's Museum of Science and Art. 

THE MUSEUM OF SCIENCE AND ART. Edited tw 
DtONYsius LABDNKB,D.CL.,fonn(Tl7 Professor of Natural Phi- 
losophy and Astronomy in University Collie, London. With np- 
wards of 1300 Engravings on Wood. In 6 Double Volumes. 
Price £,\ IJ., in a new and el^ant doth binding, or handsomely 
bound in half morocco, ju. dd. 

OPINIONS OF THE PRESS. 
" Th]« s«ne«, besides ■ffardiag popubx but hiudcI insLruclioQ OD sdandfic nibjectt, 
with which the humblest man in tbc country ou^hl IQ be Acquainted, also updertikei 
that leaching^ of * common things ' which ever^ wdE-wishcr of hit kind is anxious to 
promote. Many thousand copiei of this serviceable publication have been prioled, 
in the belief and hop« thai the dniis for instruction aud iDipAvetnent w]del)r ^- 



combiue subjects of importance and ETcal scientific knowledEC. 
tivc powers, and apopuur style of treatment." — S^ctator, 

"The 'Museum of Science and Art' is the moU Taluahle e 



Ltlja£tiv«. The paHrs 



•r must eipreii our belief that 
ic (hat wfHild be WBlcotned b; 



COMMON THINGS EXPLAINED. Cont^ing Air, Earth, Fire, 
Water, Time, Man, the Eye, Locomotion, Colour, Clocks wid 
Watches, &c. 333 Illustrations, cloth gilt, 5j. 

THE MICROSCOPE. Containing Optical Images, Magnifying 
Glasses, Origin and Description of the Microscope, Microscopic 
Objects, the Solar Microscope, Microscopic Drawing and Engrav- 
ing, &c. 147 Illustrations, cloth gilt, 2S. 

POPULAR GEOLOGY. Containing Earthquakes and Volcanoes, 
the Crust of the Earth, etc 201 Illustrations, cloth gilt, u. td. 

POPULAR PHYSICS. Containing Magnitude and Minuteness, the 
Atmosphere, Meteoric Stones, Popular Fallacies, Weather Prog- 
nostics, the Thermometer, the Barometer, Sound, &c Sj Illus- 
trations, cloth gilt, 3^. hd, 

STEAM AND ITS USES. Includiiig the Steam Engine, the Lo- 
comotive, and Steam Navigation. 89 Illustrations, cloth gilt, at. 

POPULAR ASTRONOMY. Containing How to Observe the 
Heavens, The Earth, Sun, Moon, Planets. Light, Comets, 
Eclipses, Astronomical Influences, &c 183 IIlDstralions, 4/. 6</. 

THE BEE AND WHITE ANTS : Their Manners and Habits. 
With Illustrations of Animal Instinct and Intelligence, 135 Illus- 
trations, cloth gilt, 2/. 

THE ELECTRIC TELEGRAPH POPULARISED, To render 
intelligible to all who can Read, irrespective of any previous Scien- 
tific Acquirements, the various forms of Telegraphy in Actual 
Operation, too Illustrations, doth gill^ \t. 6d. 
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Dr. Lardnet^s Handbooks of Natural Philosophy. 

•,» Thi/oUriBiiirfivi vtlnma, lliturh tack it Cumilrir in itstlf, and la Icpjir- 
choitd iitarattly.farnt \Q.a«.fts.Ti.Cau9is or Natural Phiuisofhv. a/ufan 
inttitd^ for Iht gCHtral rwadtr mko dritrei Iff aliaat accuralt kmnbliiip of Iht 

foliar. It Aai *«» Ihi a-lhsi'i aim U lutply Manuab lu'c* ni arr nguirld h 
ifu Sludtntt th£ Enginftr, tfu Artisan, arul Iht svfgrior ciassn in ScAeSis. 
THE HANDBOOK OF MECHANICS. Enlarged and almost 
tewiitten by Benjamik LOEWy, F.R.A.S. wIUi 378 Illustra- 
tions. Post Svo, 6t. cloih. 

'*Thc per^Lcuily of Lhe tuigin^ has been retained, and clilpHn which had 
become obsoEetc, have been replaced by olhcn of more modem character. Tbe 

Ihe praclical business of life."— ^i'ijiV« Jimmai. 

THE HANDBOOK of HYDROSTATICS and PNEUMATICS. 
New Edition, Revised and Enlai^ed by BhnJAMIN Lokwy, 
F.R.A.S. With 236 lUustrations. Post Svo, Ss- cloth. 

out the prciouud methods of malhematical investi£adoD/ thii work a not merely in- 
tended, but well adapted,"— CAemica/ /frwi. 
THE HANDBOOK OF HEAT. Edited and almost entirely 

Rewritten by Benjamin Loewv, F.R.A,S., etc 117 Illostra- 

tions. Post 8vo, 6s, clotb, 
" The Jlyle is ilwiji clear and predse, and convejra inatniclion without learini; 

THE HANDBOOK OF OPTICS. New Edition. Edited by 
T. Olver Harding, B. A 298 Illustrations. Post 8vo, ^t. doth. 
'* Written by one of tlie ablnl EDgliih scieDti£c writpi, beautifLdly and elaborately 
maarLtBL''-tfa:ianici Maronnr. 

THE HANDBOOK OF ELECTRICITY, MAGNETISM, and 
ACOUSTICS. New Edition. Edited by Geo. Carey Foster, 
B.A., F.C.S. With 400 Illustrations. Post 8vo, 5j. doth. 
" The book could not have been enttuned to as]; one betlei calculated |p preisTvs 

work to the present stale of edeotific knowledge."— /"o/ii/af Sciencr Etvita. 

Dr. Lardner's Handbook of Astronomy. 

THE HANDBOOK OF ASTRONOMY. Forming a Com- 
panion to tiie "Handbooks of Natural Philosophy." By DlONY- 
sius Lardner, D.CL. Fourth Edition. Revised and Edited l» 
Edwjn Dunkin, F.K.S., Royal Obiervatoiy, Greenwich. With 
38 Plates and upwards of 100 Woodcuts. In i vol., small 8vo, 
SSQ pages, (w. dd., cloth. 

" Probably no other book containi the same amount of information in so com- 
pendious and well-uranj^ a form — cettainly nooe at the ptice at which this il 
offered to the public." — Athrnavtn. 

Dr. Lardner's Handbook of Animal Physics. 

THE HANDBOOK OF ANIMAL PHYSICS. By Dr. 
Lardner. With 520 illustmtions. New edition, small Svo, 
cloth, 731 pages, ^i. W. 

" Ws have no beatatioD is cordiallj neomnMndiog it."— Sdnai/iimal Timtt. 

• -C.Kvsl^ 
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Dr. Lardnet's School Handbooks. 

NATURAL PHILOSOPHY FOR SCHOOLS. By Dr. Labbner. 

31S Illuitrations. Sixth Edition. I voL y. 6d. cloth. 
" Camvn, in dear uid pnciu temu, g«ae[fll nnioju <d tii the principa] dhlstou 
of Phy^ol Science."— £hVm* Quarttrly Xnim. 

ANIMAL PHYSIOLOGY FOR SCHOOLS. By Dr. LakdNBB. 

With IQO lUustrations. Secoad Edition. I voL 31. 6d. doth. 
" dearly nntlen.wel] irnDged, and ucellenlly illusmted." — Gardtntri Ckmtitli. 

Dr. Lardners Electric Telegraph. 

THE ELECTRIC TELEGRAPH. By Dr. Lardner. New 
Edition. Revised and Re-written, by E. B. Bright,F.R.A.S. 
140 Illiistnlioii&. Small 8vo, 3J. bd. cloth. 
"One of Ihs most readable booki utant on the Electric Telegniph,''—£fV' Mtduaat. 

Mollusca. 

A MANUAL OF THE MOLLUSCA j being % TreatiM on 
Recent and FossU ShelU. By Dt. S. P. Woodward, A.L.S. 
With Appendix by Ralph Tate, A.L.S.,F.G.S. With numer- 
ous Plates and 300 Woodcuts. 3rd Edition. Cr. 8to, "jt. 6d. doth. 

Geology and Genesis. 

THE TWIN RECORDS OF CREATION ; or, Geology and 
Genesis, their Perfect Harmony and Wonderful Concord. By 
George W. Victor lkVaux. Fcip. Swo, 51. cloth. 

lively of the arruoiEnli of those who would let God'i Wurks againit God's Woiii. 
No nal difflcully ii shirked, and no sophistry is left uneipoted. "— Tht RkH. 

Science and Scripture. 

SCIENCE ELUCIDATIVE OF SCRIPTURE, AND NOT 
ANTAGONISTIC TO IT ; b^ a Series of Essays on~i. 
Alleged Discrepandes ; 3. The Theory of the Geologists ud 
Figure of the Earth ; 3, The Mosaic Cosmogony ; 4. Miradea in 
general — Views of Hume and Powell ; 5. The Miracle of Joshua — 
ViewsofDr. Colenso, &c. By Pro£ J. R. Young. Fcap. 5j. doth. 

Geology. 

A CLASS-BOOK OF GEOLOGY: Consisting of "Physical 
Geolo^," which seta forth the Leading Principles of the Science ( 
and "Historical Geology," which treats of the Mineral andOi^nic 
Conditions of the Earth at each successive epoch, especial reference 
being made to the British Series of Rocks, By Ralph Tate. 
With more than 250 Illustrations. Fcap. 8vo, %s. doth. 

Practical Philosophy. 

A SYNOPSIS OF PRACTICAL PHILOSOPHY. By Rev, 

John Carb, M. A., lale Fellow of Trin. Coll., Camb. i8mo,5r. cl. 

Pictures and Painters, 

THE PICTURE AMATEUR'S HANDBOOK AND DIC- 
TIONARY OF PAINTERS : A Guide for Visitors to Picture 
Galleries, and for Art-Students, including methods of Painting, 
Cleaning, Re-Lining, and Restoring, Principal Schools of Painting, 
Copyisbsndlmititots. ByPHIUFFBPARviiB.A. Cr.8vo,3J'.6r£cL 

- C.Kyl^ 
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Clocks^ Watches, and Bells. 

RUDIMENTARY TREATISE on CLOCXS, and WATCHES, 



(No. 67,WeiiJe's Series), +r. W.; cl. bds. is.fid. 

doubtedly Ihe bKl in the lan^a£«," — ETiginelrijix. 
"The only modem tre^i&e on cloclc-makinE,"— ^jfpi^tffl/ Jflvflwi 

The Construction of the Organ. 

PRACTICAL ORGAN-BUILDING. By W. E. DiCKSON, 

M.A., Precentor of Ely Cathedral. Second Edition, revised, with 

Additions, tamo, 3j'. cloth boards. [^ast published. 

" In many reipecta the book is Ihe besi that has vet appeared on the subject. We 

cordially recDmmeod \\." ^Engliik Miclaiic. 

'^The ajnateur boHder wiil^nd in this boolc all that is necessary to enable him 
personally lo construct a perfect organ with his own hands." — Acadtmy. 

Brewing. 

A HANDBOOK FOR YOUNG BREWERS. By Herbert 
Edwards Wright, B.A. Crown 8vo, 31. &/. cloth. 

" A Ihoroughly scientific treatise in popular language. ■'—Jlfo™ii^^Aw*i«r. 

" We WQuld paiticularly jrccomnend teachers of the an id place it in every puia]*a 

Dye- Wares and Colours. 

THE MANUAL of COLOURS and DYE- WARES; thrfr 
Properties, Applications, Valuation, Impuiitiea, and Sophistication). 
For the Use of Dyert, Printers, Drysalters, Brokets, &c. By J. 
W. Slater. Second EditloiL Re-written and Enlai^ed. Crown 
8vo, is. td. cloth. [Jml pKblisktd. 

Grammar of Colouring. 

A GRAMMAR OF COLOURING, applied to DecoraUve 
Painting and the Arts. By George Field, New edition. By 
Ellis A. Davidson. lamo, y. dd. cloth. 

Woods and Marbles {Imitation of). 

SCHOOL OF PAINTING FOR THE IMITATION OF 
WOODS AND MARBLES, as Taught and Practised by A. R. 
and P. Van der Burg. With 24 full-size Coloured Plates ; also 
IJ Plain Plates, comprisioe 154 Figures. Folio, 2/. \xs. fid. bound. 

The Military Sciences, 

AIDE-MEMOIRE to the MILITARY SCIENCES. Fnuned 
from Contributions of OI£cers and others connected with the dif- 
ferent Services. Originally edited by a Committee of the Corps of 
Royal Engineers, znd Edition, revised ; nearly 350 Engravings 
and many hundred Woodcuts. 3 vols, royal Svo, dotb, 4i lOl. 

Field Fortification. 

A TREATISE on FIELD FORTIFICATION, the ATTACK 
of FORTRESSES, MILITARY MINING, and RECON- 
NOITRING. By Colonel I. S. Macaulay, late Professor of 
Fortification in the R. M. A., Woolwich. Sixth Edition, crown 
Sto, doth, with separate Atlas of 11 Plates, 12s. complete, 

- -C.Kyle 
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Delamottis Works on Illumination ^Alphabets. 

A PRIMER OF THE ART OF ILLUMINATION ; for the 

□se of Beginners : with a Rudiinentan' Treatise on the Art, Prac- 
tical Directions for its Exsidse, and Dumerous Examples Ulcoi 
from Illuminated MSS., printed in Gold and Colours. By F. Dbla- 
UOTTE. Small 4to, gr. Elegantly bound, cloth antique. 
" The eiamplB of indeiil MSS. r«oraiiwnde(i lo the Uudenl, whidi. villi ffiuch 

^ood xesx, the author chooEes from collcclions uccssUa la all, an leleaed wiUi 

judf^meDt ud knowledjce. as weQaALa4te,"-'^^j4«bnrM. 

ORNAMENTAL ALPHABETS, ANCIENT and MEDIAEVAL ; 
from the Eighth Century, with Numerals ; including Gothic, 
Church-Text, German, Italian, Arabesque, Initials, Monc^iams, 
Crosses, &c. Collected and engraved by F. Delahotti, and 
printed in Colours. New and Cbeapei Edition. Royal Svo, 
oblong, 2/, dd. ornamental boards. 
" For IboKVho insert enamelled seolences round gilded chalicei, whoUaionihop 

legends over ahopHloori, who letter church walLi vith pithy aeaienccs from tti4 

Decalogue, that boolt will be useful.''— .^ MtfiatncAV. 

EXAMPLES OF MODERN ALPHABETS, PLAIN and ORNA- 
MENTAL ; including German, Old English, Saxon, Italic, Pei^ 
spective, Greek, Hebrew, Court Hand, Engrossing, Tuscan, 
Riband, Gothic, Rustic, and Arabesque, &c, &c. Collected and 
engraved bji F. Dbiamotte, and printed in Colours. New and 
Cheaper Edition. Roy»l Svo, oblotig, 2f. dd. ornamental boards. 
"There u compriBcd in it ercry posuble shape into which the Lettenof (hi alphahet 

add numerals can he formed. " — Standard, 

MEDI.«VAL ALPHABETS AND INITIALS FOR ILLUMI- 
NATORS. By F. Delahotte. Containing 3l Plates, and 
Illuminated Title, printed in Gold and Colours. With an Intro- 
duction by J. Willis Bkooks. Small 4to, 6i. cloth gilt. 

THE EMBROIDERER'S BOOK OF DESIGN ; containing Initials, 
Emblems, Cyphers, Monc^nuDS, Onuimental Bordeis, Ecclesias- 
tical Devices, Mediaeval and Modem Alphabets, and National 
Emblems. Collected and engraved by F. Dblamotti, and 
printed in Colours. Oblong lo^ Svo, 1.1. 64. onmmental wrapper. 

Wood- Carving. 

INSTRUCTIONS In WOOD-CARVING, for Amateurs; with 
Hints on Design. By A LADY. In emblematic wrapper, hand- 
somely printed, with Ten lai^e Plates, ii. 6d, 
" The liaiidiaait of [he wood-carvtr, so veil ai a book can impart It, Dur !>■ kamt 

from 'JLIdd/s'puh]i(7tioD-''^-f4/A'jiwiv. 

Popular Work on Painting. 

PAINTING POPULARLY EXPLAINED; with Historical 
Sketches of the Progress of the Art, By Thomas ToitN Gullick, 
Painter, and John Timbs, F.S.A. Fourth Edition, revised and 
enlarged. With Frontispiece and Vignette. In small Svo, 51. fid. cloth. 
*.* This IVori hai beat adopted at a Priit-book in thi Schooti 0/ 
Art at South JCfttsingion. 

" Much may be learned, even by Lhose who ^Acy diey da not require to be taughl, 
froiD the careful penualafihiiuapretciKlinghutGom^cheiuivtlRaliie,'*-^r<3^ninaj; 

• -C.Kvs'^ 
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AGRICULTURE, GARDENING, ETC. 
Vottatt and Burn's Complete Grazier. 

THE COMPLETE GRAZIER, andFARMER'S and CATTLE- 
BREEDER'S ASSISTANT, A Compendium of Husbandry. 
By William Youatt, Esq., V.S. 12th Edition, very con- 
siderably enlarged, and brouglit up to the present requirements of 
agricultural practice. By Robert Scott Burn. One large Svo. 
volume, S60 pp. nit}i 244 Illustrations. 1/. it. half-bound. 

"The BLancJjird and texl-bodk. with the fumeriuid er^er,* — Farmtr's Magatint- 
■;A Dcatise »hi<:li^wi1l lem^ i slandard work oa the lubject u long u Blitisb 

History, Structure, and Diseases of Slteep. 

SHEEP ! THE HISTORY, STRUCTURE, ECONOMY, 
AND DISEASES OF. By W. C. Spooner. M.R.V.C, &c. 
Fourth Edition, with fine engravings, including specimens of New 
and Improi|fd Breeds. 366 pp., 4s. cloth. 

Production of Meat. 

MEAT PRODUCTION. A Manual for Producers, Distributors, 
and Consumers of Butchers' Meat. Being 1 treatise on means of 
increasing its Home Production. Also treating of the Breeding, 
Rearing, Fattening, and Slaughtering of Meat-yielding Live Slock ; 
Indications of the Quality, etc. ByJoKuEwART- Cr. 8to, Jr. cloth. 

Donaldson and Burns Suburban Farming. 

SUBURBAN FARMING. A Treatise on the Laying Out and 
Cultivation of Farms adapted to the produce of Milk, Butter and 
Cheese, E^s, Poultry, and Pigs. By the late Professor John 
Donaldson. With Additions, Illustrating the more Modem Prac- 
tice, by R. Scott Burn, iimo, 41. cloi boards. 
English Agriculture. 

THE FIELDS OF GREAT BRITAIN. A Tert-book of 

Agriculture, adapted to the Syllabus of the Science and Art 

Department. For Elementary and Advanced Students. By 

Hugh Clements (Board of Trade). With an Introduction by 

H. Kains-Tackson. i8mo, 2j, dd. cloth. 

" A dearly wrLuen description of the ordinary routine ot English fanii-lLfe."—Zn»i/, 

" A carefully wriUen teit-lnok ol K^pAm^r—Alhrnrum. [EcmnmUI. 

"A most comprehensive volume, giving amass of informilioB."— -^iricKftura/ 

Modem Farming. 

OUTLINES OF MODERN FARMING. By R. Scott Burk. 
Soils, Manures, and Crops — Farming and Farming Economy — 
Cattle, Sheep, and Horses — Management of the Dairy, Pigs, and 
Ponltiy^Utilisation of Town Sewage, Irrigation, &c. N«w Edition. 
In I vol. 1250 pp., half-bound, piofiisely illustrated, I2J. 
from gobg for wrong iu vij of hii opoationa." Oisfrvrr. 



30 WORKS IN AGRICULTURE, GARDENING, ETC., 
The Management of Estates. 

LANDED ESTATES MANAGEMENT: Treatine of the 



The Mmtagement of Farms. 

OUTLINES OF FARM MANAGEMENT, and the Organiza- 
tion of Farm Labour, Treating of the General Work of the Farm, 
Field, and Live Stock, Details of Contract Work, Specialties of 
Labour, Econoniical Management of the Farmhouse and Cottage, 
Domestic Animals, &C By ROBERT SCOTT BuRN. 12mo, y. 

Management of Estates and Farms. 

LANDED ESTATES AND FARM MANAGEMENT. By 
R. Scott Burn. (The above Tvro Works in One Vol.) fir. 

Hudson's Tables for Land Valuers. 

THE LAND VALUER'S BEST ASSISTANT: being Tables, 
. on a veiy much improved Plan, for Calculating the Valut ol 
Eatates, With Tables for reducing Scotch, Iiish, and Provincial 
Customary Acres to Statute Measure, Ac. By R. MUDSOH, C.E. 
New Edition, royal 3200, leather, gilt edges, elastic baod, 41. 

Ewart's Land Im.prover's Pocket-Book. 

THE LAND IMPROVER'S POCKET-BOOK OF FOR. 
MUL.iE, TABLES, and MEMORANDA, required m any Com- 
putation relating to the Permanent Improvement of Landed Pro- 
perty. By John Ewaet, Land Surveyor. 3jmo, leather, +(. 

Complete Agricultural Surv^ot^ s Pocket-Book. 

THE LAND VALUER'S AND LAND IMPROVER'S COM- 
PLETE POCKET-BOOK ; consisting of the above two works 
bound together, leather, gilt edges, with strap, f!, bd. 
"We consider Hudsm's book to bfl the best nady-reckoncr od mana 
(he valuaLion of land and crops ' ■ ^- . ■ .- 

It ii most usefiS^ 1 mutual for Tcrerence."— A'MA c/'Sn^iind Fan 

Grafting and Budding. 

THE ART OF GRAFTING AND BUDDING. ByCHARLEs 

Baltet. Translated from the French. With upwards of 180 
lUustraiions. izmo, 3J-. cloth boards. [yust published. 

Culture of Fruit Trees. 

FRUIT TREES, the ScieQti6c and Profitable Culture of In- 



Potato Culture. 

POTATOES, HOW TO GROW AND SHOW THEM: A 
Practical Guide to the Cultivation and General Treatment of the 
Potato. By James Pink. With lUuitrations. Cr. Svo, ai. cL 

- ...C.Kvsl^ 



